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PBE  F ACE 


It  IS  QUESTIONABLE  how  far  Surgery  has  benefited 
by  the  state  of  division  in  which  it  is  now  the  custom 
to  practise  it  ;  for  while  it  cannot  be  doubted  that 
our  knowledge  of  some  diseases,  and  still  more  of 
some  operations,  has  been  greatly  advanced  in  con- 
sequence of  the  special  attention  which  has  been  by 
some  devoted  to  them  ;  yet,  on  the  other  hand,  it  seems 
no  less  certain  that  an  exclusive  devotion  to  one  part 
of  Surgery  is  apt  to  interfere  with  a  just  appreciation 
of  the  proportion  which  that  part  bears  to  the  whole, 
and  to  lead  to  its  being  regarded  with  a  harmfully 
restricted  view. 

Without  discussing  the  vexed  question  of  special- 
ism, I  will  venture  to  express  the  opinion  that  there 
is  no  good  reason  for  the  separate  practice  of  Ortho- 
ptedic  Surgery  ;  although  in  hospitals  it  may  be  con- 
venient for  the  purpose  of  teaching,  and  for  the 
division  of  labour,  to  make  a  separate  department  for 
this  branch  of  Surgery. 

One  disadvantage  of  the  separation  which  Ortho- 
paedic Surgery  has  to  some  extent  undergone,  seems 
to  be  that  the  average  student  as  a  rule  knows  very 
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little  about  it ;  and  whilst  in  charge  of  this  department 
at  St.  George's  Hospital,  I  have  been  surprised  at  the 
frequency  with  which  I  have  been  asked  by  students 
to  refer  them  to  some  work  from  which  its  details 
might  be  learned. 

While  deprecating  therefore  the  separate  practice 
of  Orthopaedic  Surgery,  its  separate  teaching  may,  J 
think,  be  not  only  justified,  but  desired  ;  because  such 
separation  permits  the  more  elaborate  considera- 
tion and  explanation  of  minutite,  without  which  it 
cannot  be  thoroughly  understood. 

Jf,  then,  I  have  entered  in  this  book  somewhat 
more  than  is  usual  into  details,  it  is  because  it  has 
seemed  to  me  that  success  in  Orthoptedic  Surgery 
depends  so  greatly  upon  accurate  attention  to  details  ; 
and  because  it  is  just  in  such  details  that  most  of  the 
books  with  which  I  am  acquainted  have  seemed  to  be 
deficient. 

I  have  treated  the  subject  not  as  a  special  mys- 
tery, but  as  a  part  of  general  surgery,  based  upon 
the  same  principles,  only  to  be  rightly  learned  in 
connection  with  the  rest,  and  herein  considered  by 
itself  only  as  a  matter  of  convenience. 

In  some  parts  of  the  book,  and  especially  in  the 
section  upon  lateral  curvature  of  the  spine,  I  shall  be 
found  at  variance  with  some  of  the  recognised  autho- 
rities ;  for  my  experience  has  driven  me  to  the  con- 
clusion that  much  harm  has  been  done  by  the  too 
mechanical  view  which  has  by  some  been  taken  of 
these  affections.    But  although  1  have  been  obliged 
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to  differ  with  these  writers  on  some  points,  tlie 
references  in  the  text  will  show  that  I  have  not  been 
iinappreciative  of  the  v^lue  of  their  investigations, 
nor  have  I  neglected  to  acknowledge  my  obligations 
to  them  in  other  directions. 

I  do  not  suppose  niy  own  work  to  be  free  from 
errors,  which  an  increased  knowledge  may  correct ; 
yet  I  have  done  my  best  to  be  accurate,  and  have  at 
least  been  careful  to  make  no  assertions  which  I  have 
not  myself  verified,  or  given  sufficient  authority  for. 

Whatever  faults  the  book  may  contain,  I  shall 
not  plead  in  their  excuse  that  they  are  due  to  haste 
in  its  execution  (which  would  be  admitting,  as 
Bishop  Butler  says,  having  come  abroad  in  a  dis- 
order which  one  ought  to  be  ashamed  to  find  oneself 
in  at  home),  but  must  confess  that  they  are  due  to 
accident,  incapacity,  or  want  of  knowledge — a  con- 
fession which  may  perhaps  incline  the  reader  to 
regard  them  with  the  less  intolerance. 

IG  Savilje  Row: 
June,  1881. 
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CHAPTER  I. 

TALIPES,  OE  CLUB-rOOT. 

The  term  talipes,  or  club-foot,  is  used  to  denote  Cer-  Talipes,  or 
tain  kinds  of  distortion  of  the  foot  due  to  muscular 
contraction.  Such  contractions  may  have  their  Definition 
origin  in  a  paralysis,  by  which  the  muscular  equili- 
brium of  the  limb  is  disturbed  ;  or  in  a  condition  of 
spasm,  due  probably  to  disturbance  of  the  nervous 
system  ;  or  more  rarely,  to  changes  in  the  affected 
muscles. 

The  varieties  of  talipes  are  usually  distinguished  varieties 
by  their  anatomical  characters,  and  have  the  following 
names  : 

1.  Talipes  varus  :  in  which  there  is  inversion  of 

the  foot,  the  mner  margin  being  raised,  and 
the  heel  more  or  less  elevated. 

2.  Talipes  valgus  :  in  which  the  foot  is  everted, 

the  outer  margin  being  raised,  and  the  arch 
flattened. 

3.  Talipes  equinus  :  in  which  the  heel  is  raised. 

4.  Talipes  calcaneus  :  in  which  the  heel  is  de- 

pressed. 

Various  combinations  of  these  typical  forms  are  also 
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met  with.  Thus  cases  of  Talipes  eqiiiiius,  in  which 
the  heel  is  considerably  raised,  and  the  inversion  of 
the  foot  but  slight,  are  called  equino -varus,  and  those 
in  which  there  is  eversion  of  the  foot  equino-valgus. 

Similarly,  the  addition  to  Talipes  calcaneus  of 
inversion  or  eversion  of  the  foot,  gives  to  such  cases 
the  name  of  Talipes  calcaneo-varus  or  calcaneo -valgus. 

Talipes  may  be  either  congenital  or  may  be  ac- 
quired at  any  period  after  birth.  The  non- congenital 
is  the  larger  class,  and  some  varieties  are  but  rarely 
met  with  as  cono-enital  affections.  Although  ana- 
tomically  cases  of  congenital  and  non- congenital 
talipes  may  be  scarcely  distinguishable,  it  is  necessary 
clmically  to  separate  the  two  classes,  because,  as  will 
be  presently  shown,  the  prognosis,  and  in  many 
respects  the  treatment,  will  be  very  different.  I  shall 
consider  first  congenital  talipes. 

Congenital  the  Varieties  of  talipes  described  above  may 

occur  as  congenital  deformities  ;  but  cases  of  con- 
genital Talipes  equinus  are  extremely  rare. 

Talipes  1.  Talipcs  vavus. — This    is  the  most  common 

varus.  -i- 

form  of  congenital  talipes,  and  is  met  with  in  every 
degree  of  severity.  In  a  well-marked  case,  of  which 
fig.  1  is  an  illustration,  the  appearance  of  the  foot  is 
as  follows.  The  toes  are  inverted  and  the  inner 
margin  of  the  foot  is  raised  so  that  the  sole  looks 
backwards,  and  the  outer  margin  is  the  lowest  part  of 
the  foot.  These  changes  are  due  chiefly  to  shortening 
of  the  tibialis  anticus  and  tibialis  posticus  muscles. 
There  is  more  or  less  extension  of  the  foot  at  the 
ankle-joint,  owing  to  the  shortening  of  the  muscles 
ending  in  the  tendo  Achillis  and  the  consequent  raising 
of  the  heel.  The  prominences  of  the  heel  and  of  the 
inner  malleolus  are  to  a  great  extent  obliterated  ; 
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while  the  tarsal  bones  project  unduly  on  the  dorsal 
aspect  of  the  foot,  which  has  a  forward  direction. 
The  sole  is  somewhat  shortened  by  the  lateral  flexion 
of  the  foot,  and  sometimes  by  the  contraction  of  the 
plantar  fascia  and  muscles. 

An  examination  of  the  skeleton  of  such  a  foot 
reveals  certain  changes  in  the  shape  and  position  of 
the  bones.^    The  os  calcis,  by  the  elevation  of  the 


Fig.  1. — An  example  op  talipes  vakus  of  modeeate  seveeity. 
From  a  model  in  the  museum  of  St.  Geoi'se's  Hospital. 

tuberosity,  is  drawn  from  the  horizontal  into  a  more 
or  less  vertical  position  ;  it  is  also  somewhat  rotated 
on  its  vertical  axis,  so  that  its  anterior  extremity  is 
directed  inwards,  and  its  posterior  extremity  out- 
wards and  towards  the  fibula. 

The  cuboid  bone  maintains  its  connection  to  the 
08  calcis,  and  follows  the  inward  direction  of  the 

1  The  morlDid  anatomy  of  talipes  has  been  especially  elucidated  by 
tlie  careful  researches  of  Mr.  William  Adams  ;  for  an  account  of  which,  as 
well  as  of  his  investigations  into  the  reparative  process  in  divided  tendons, 
I  would  refer  the  reader  to  Mr.  Adams'  JacJcsonian  Frize  -Etw?/,  piiblished 
by  Churchill,  2nd  cd.,  1873. 
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anterior  extremity  of  that  bone.  The  astragalus  does 
not  partake  of  this  rotation  on  its  vertical  axis,  but 
follows  the  OS  Calais  in  its  rotation  forwards  on  its 
horizontal  axis,  so  that  only  the  posterior  portion  of 
its  superior  articular  surface  is  in  contact  with  the 
inferior  articular  surface  of  the  tibia,  and  the  anterior 
part  of  its  articular  facet  projects  beneath  the  skin 


Fig.  2. — Dissection  showing  the  alterations  in  the  form 

AND  position  OP  THE  BONES  IN  TALIPES  VARUS. 
From  a  specimen  in  tlie  museum  of  St.  George's  Hospital. 

on  the  dorsum  of  the  foot.  Besides  this  displacement 
the  shape  of  the  bone  is  materially  altered  by  the 
twisting  inwards  of  its  head  and  neck,  so  that  the 
anterior  articular  surface  looks  inwards  instead  of 
forwards.    The  scaphoid  bone  carrying  with  it  the 
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cuneiform  bones  is  drawn  inwards  and  upwards 
towards  the  inner  malleolus,  the  metatarsal  bones 
retaining  their  relation  to  the  tarsal,  and  thus  follow- 
ing their  displacement  inwards. 

It  will  thus  be  seen  that  the  distortion  in  Talipes 
varus  is  of  two  kinds  ;  namely,  a  movement  of 
extension  which  takes  place  at  the  ankle-joint,  and  a 
movement  of  inversion  which  takes  place  chiefly  at 
the  transverse  tarsal  joint. 

Fiff.  2  is  drawn  from  a  dissection  of  the  foot  of  a 
newly  born  infant  affected  with  Talipes  varus,  which 
I  made  for  the  purpose  of  showing  the  alterations  in 
the  bones  which  are  described  above. 

The  condition  of  the  ligaments  varies  greatly  in  ofuga- 
different  cases  of  Talipes  varus.  In  many  of  the 
slighter  there  is  but  little  alteration  in  these  struc- 
tures, but  in  some  of  the  severer  their  shortened 
condition  opposes  a  serious  obstacle  to  the  cure  of 
the  deformity.  In  such  cases  not  only  are  the 
plantar  ligaments  contracted,  but  also  the  internal 
lateral  and  the  posterior  ligaments.  The  anterior  por- 
tion of  the  internal  lateral  ligament,  which  passes  from 
the  malleolus  to  the  scaphoid  bone,  occasionally  offers 
great  resistance  to  the  eversion  of  the  foot,  as  Mr. 
Adams  has  shown  by  dissection.  The  difficulty  of  the 
treatment  will  be  very  much  in  proportion  to  the 
shortening  of  the  ligaments  ;  and  this  is  to  be  estimated 
not  by  the  amount  of  deformity,  but  by  the  degree  of 
rigidity  which  is  felt  on  endeavouring  to  draw  the  foot 
towards  the  natural  position. 

As  a  rule  the  muscles  in  Talipes  varus  do  not  of  muscles; 
present  at  birth  any  alteration  of  structure,  though 
they  may  be  rather  less  developed  than  m  the  natural 
limb.    In  a  few  rare  cases,  however,  there  may  be 


b  TALIPES,  OR  CLUB-FOOT. 

an  imperfect  development  or  even  abBcnce  of  some  of 
tlie  jmterior  muscles  of  the  leg,  together  with  exten- 
sive fatty  degeneration  of  the  muscular  structure.^ 
It  is  important,  however,  in  operating  on  these 


Fig.  3.— An  example  op  congenital  talipes  varus. 

Dissected  to  show  the  relative  position  of  the  tendons  and  vessels  at  the  posterior 
and  inner  aspect  of  the  foot.  From  a  specimen  in  the  museum  of  St.  George's 
Hospital. 

a.  Bristle  passed  under  the  tendon  of  Achilles. 

b.  Bristle  passed  under  the  tendon  of  the  Tibialis  posticus  muscle. 

c.  Bristle  beneath  the  posterior  tibial  vessels. 

d.  The  Tibialis  anticus  muscle  and  tendon. 

e.  The  tibia. 

g.  The  posterior  tibial  nerve. 


'  See  Mr.  Adams'  description  of  such  a  case  in  Trans,  of  the.  Pathol 
Society,  vol.  iii.  p.  408. 
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cases  to  remember  that  the  tendons  are  considerably 
displaced  from  their  normal  situations. 

The  tendons  in  front  of  the  ankle-joint  are  much 
nearer  its  inner  side  than  in  the  normal  foot,  and  that 
of  the  Tibialis  anticus  muscle  (fig.  3,  d)  is  found 
passing  over  the  inner  malleolus  and  across  the  angle 
made  by  that  bone  with  the  great  toe. 

The  tendon  of  the  Tibialis  posticus  muscle  (fig.  3, 
h)  occupies  its  usual  situation  close  behind  the  ter- 
mination of  the  mner  border  of  the  tibia,  but  is 
rather  more  forward  on  the  inner  aspect  of  the  leg, 
and  at  a  greater  distance  than  is  natural  from  the 
tendo  Achillis,  owing  to  the  rotation  of  the  tuberosity 
of  the  OS  calcis  towards  the  fibula  ;  it  will  be  found,  as 
Dr.  Little  has  pointed  out,  '  exactly  midway  between 
the  anterior  and  posterior  borders  of  the  leg  on  its 
inner  aspect.' 

The  rotation  of  the  os  calcis  on  its  vertical  axis, 
by  which  its  tuberosity  is  brought  towards  the  outer 
malleolus,  necessarily  involves  a  corresponding  devia- 
tion of  the  tendo  Achillis  (fig.  3,  a),  which  is  placed 
nearer  to  the  fibula  than  in  the  natural  foot. 

The  vessels  and  nerves  of  course  follow  tlie  general  of  vessels 
distortion  of  the  foot,  but  are  not  altered  in  their  '^"^'^^ 
relations  to  the  tendons  with  which  they  are  naturally 
in  contact. 

The  description  given  above  applies  to  a  case  of 
varus  of  average  kind  and  severity  ;  but  in  practice 
we  meet  not  only  with  every  degree  of  the  deformity 
as  a  whole,  but  also  with  great  variations  in  the 
extent  to  which  its  different  factors  predominate. 

Thus  it  is  not  uncommon  to  see  cases  in  which  the  Varieties  of 
inversion  of  the  foot  can  be  almost  overcome  by  gentle  vai  iiT.^ 
traction,  the  chief  contraction  being  of  the  calf  muscles. 
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In  others  the  plantar  fascia,  or  the  internal  lateral 
ligament,  offers  the  principal  resistance,  while  in  very 
severe  cases  all  the  characters  described  may  be  ex- 
aggerated ;  the  inversion  being  so  great  that  the 
great  toe  may  touch  the  inner  side  of  the  leg- 
Moreover,  if  the  congenital  deformity  is  allowed  to 
remain  uncured,  further  changes  take  place  in  conse- 
quence of  the  weight  of  the  body  being  borne  upon 
the  distorted  foot.  The  child  walks  upon  the  outer 
border  of  the  foot,  which  gradually  becomes  folded 
backwards  (fig.  4)  until  the  weight  is  borne  upon  the 


Fig-.  4. — An  example  of  talipes  vakus  in  the  adult. 

The  drawing  has  been  made  while  the  dorsal  surface  of  the  foot  is  lifted  so  as  to 
show  the  cushion  which  has  formed  over  the  part  subjected  to  pressure.  From 
a  model  in  the  museum  of  St.  George's  Hospital. 

dorsum  of  the  foot.  The  bones  become  altered  in 
shape,  and  still  more  displaced  as  time  goes  on  :  the 
OS  calcis  and  astragalus  assume  a  nearly  vertical  posi- 
tion, the  upper  surface  of  the  latter  becoming  to  a 
greater  extent  protruded  on  to  the  dorsum  ;  the 
scaphoid  is  drawn  up  under  the  inner  malleolus,  the 
cuboid  bone  following  the  displacement  inwards,  and 
beinfi-  also  turned  downwards  so  that  its  dorsal  sur- 
face  is  towards  the  ground. 
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The  skin  over  the  dorsum,  which  has  to  bear  the 
superincumbent  weight  of  the  body,  becomes  greatly 
thickened  and  indurated,  a  large  corn  forms,  and 
between  this  and  the  tarsal  bones  a  bursa  is  deve- 
loped (fig.  4). 

Although,  in  the  adult  with  uncured  varus,  this 
provision  of  nature  is  a  material  assistance  to  pro- 
gression, it  is  often  also  a  source  of  much  trouble  from 
the  occurrence  of  inflammation  of  the  bursa  beneath 
the  corn. 


Fig.  5. — An  example  of  talipes  varus  in  the  adult. 

Drawing  sliowing  the  plantar  aspect  of  the  foot  represented  in  the 
preceding  figure. 

The  gait  in  such  cases  is,  of  course,  very  awk- 
ward, the  inversion  of  tbe  feet  necessitating  the 
careful  lifting  of  each  foot  when  it  is  advanced,  to 
prevent  its  entanglement  with  the  foot  of  the  other 
side. 

Talipes  valgus. — This  is  one  of  the  rarer  forms  Talipes 
of  congenital  talipes.  The  foot  is  flattened  and 
everted,  its  anterior  part  is  more  or  less  flexed  and 
rotated  outwards,  the  outer  border  of  the  foot  is 
raised,  and  there  is  usually  some  amount  of  elevation 
of  the  heel  (fig.  6).    The  distortion  is  due  to  con-  Morbid 

,  f.  ,T  .         •,  .  „    ,  anatomy. 

traction  oi  the  peronei,  and  m  many  cases  of  the  ex- 
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tensor  longus  digitorum,  and  the  gastrocnemiuf?. 
The  shape  of  the  bones  is  not  altered,  and  their  rela- 
tive positions  undergo  much  less  change  than  in 
Talipes  varus. 

In  proportion  to  the  shortening  of  the  muscles  of 
the  calf  there  is,  of  course,  an  elevation  of  the  tube- 
rosity of  the  OS  calcis,  and  a  corresponding  tilting 
forwards  of  the  astragalus.  The  cuboid  and  scaphoid 
bones  are  rotated  outwards,  and  their  outer  borders 
raised,  so  that  the  inner  part  of  the  articular  surface 
of  the  head  of  the  astragalus  is  left  uncovered  by  the 


Fig-.  6,— An  example  op  congenital  talipes  valgus. 
From  a  model  in  tlie  museum  of  St.  George's  Hospital. 

scaphoid.  The  cuneiform  bones  and  with  them  the 
bones  of  the  metatarsus  are  also  rotated  outwards, 
the  outer  ones  being  raised  ;  and  there  is  a  variable 
amount  of  flexion  of  the  metatarsus.  In  severe  cases, 
therefore,  in  which  the  os  calcis  is  elevated  and  the 
metatarsus  flexed,  the  sole  of  the  foot  assumes  a  con- 
vex, instead  of  a  concave  form,  and  these  changes 
must  involve  a  corresponding  elongation  of  the 
plantar  ligaments.  If  the  deformity  is  not  remedied 
it  becomes  exaggerated  with  the  lapse  of  time  and  by 
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use  of  the  feet ;  but  although  it  may  give  rise  to 
much  pain  and  lameness,  no  great  changes  in  the 
bones  result. 

Talipes  equmus.—Thh    form  of  talipes  is    ex-  Jaiip^.s^ 
tremely  rare  as  a  congenital  affection,  though  very 
common  among  non- congenital  deformities.    It  is, 
however,  occasionally  met  with  at  birth,  and  Dr. 
Little  ^  states  that  cases  of  congenital  Talipes  equmus 


Fig.  7. — An  example  of  congenital  talipes  equinus. 
From  a  model  in  tlie  museum  of  St.  George's  Hospital. 

which  have  undergone  no  treatment  remain  as  cases 
of  simple  equinus  throughout  life,  without  any  ever- 
sion  or  inversion  of  the  foot  taking  place.  The 
deformity  consists  simply  of  elevation  of  the  heel,  due 
to  contraction  of  the  muscles  of  the  calf.  The  foot  is 
extended  and  the  person  wallas  upon  the  distal  ex- 
tremities of  the  metatarsal  bones  (fig.  7). 

The  bones  are  not  altered  in  shape  ;  there  is  a  Morbid 
variable  amouilt  of  elevation  of  the  tuberosity  of  the 

^  Holmes'  System  of  Surgery,  vol.  iii.  p.  684,  2nd  ed. 
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Morbid 
anatomy. 


OS  calcis,  and  tilting  forwards  of  the  astragalus  ;  the 
tarsal  and  metatarsal  bones  assuming  a  more  or  less 
vertical  position.  If  the  foot  is  used  for  walking,  the 
forward  curve  of  the  tarsus  becomes  increased,  and 
the  phalanges  bent  to  a  right  angle  with  the  meta- 
tarsal bones.  There  is  severe  lameness,  which  is 
aggravated  by  the  formation  of  troublesome  corns  on 
that  part  of  the  skin  of  the  sole  which  covers  the 
ends  of  the  metatarsal  bones.  In  this  condition  the 
dorsal  ligaments  of  the  foot  are  necessarily  elongated, 


Fig.  8.— An  example  op  congenital  talipes  calcaneus. 

The  foot  lias  also  an  extra  toe.    From  a  model  in  the  mnsenm  of 
St.  George's  Hospital. 

while  the  plantar  and  posterior  ligaments  are  short- 
ened. There  is  no  material  alteration  in  the  position 
of  the  tendons. 

Talipes  calcaneus. ^Thi^  is  the  reverse  of  Talipes 
equinus,  and  consists  of  a  depression  of  the  os  calcis 
with  flexion  of  the  foot  at  the  ankle-joint  (fig.  8). 

As  a  rule  in  congenital  cases  there  is  but  little 
rigidity  of  the  contracted  muscles  (the  flexors  of  the 
foot),  nor  are  any  structural  alterations  found  in  the 
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bones  and  ligaments.  The  deformity  is  therefore 
easily  remediable,  and  tends  rather  to  diminish  than 
to  increase  by  the  use  of  the  foot. 

Talipes  eqidno-varus. — It  has  already  been  shown 
that  in  congenital  Talipes  varus  there  is  always  some 
amount  of  elevation  in  the  heel,  so  that  the  deformity 
ought  more  strictly  to  be  called  Tali-pes  equino-varus . 

Talipes 

This  name  is,  however,  usually  applied  to  cases  in  XuT" 
which  the  elevation  of  the  heel  is  the  marked  cha- 
racteristic of  the  distortion,  but  in  which  there  is  also 
some  slight  amount  of  inversion  of  the  foot. 

Talipes  equino -valgus. — So,  again,  in  most  cases  of  Talipes 
congenital  Talipes  valgus  the  heel  is  somewhat  raised,  vlijut 
but  when  this  is  a  marked  feature  the  deformity  is 
called  equino -valgus. 

Talipes  calcaiieo-varus  and  calcaneo -valgus  are  the  Talipes 
names  applied  to  cases  in  which  the  chief  divergence  varus  and 
from  the  normal  position  of  the  foot  is  the  depression  valgus, 
of  the  heel,  which  is  combined,  however,  with  some 
amount  of  inversion  or  eversion  of  the  foot. 

Of  the  causes  of  congenital  cluh-foot  but  little  is  Causes  of 
known,  but  probability  and  analogy  seem  to  indicate  talipes, 
its  origin  in  some  abnormal  condition  of  the  nervous 
centres,  which  results  in  the  spasmodic  contraction 
and  shortenmg  of  the  muscles  concerned  in  produc- 
ing the  deformity. 

Talipes  is  often  hereditary  and  has  been  seen  as 
early  as  the  third  month  of  utero-gestation,^  but 
whether  it  is  capable  of  being  produced  by  shocks  or 
other  disturbance  of  the  nervous  system  of  the  mother 
during  pregnancy  is  doubtful.  Although  talipes  is 
not  uncommonly  associated  with  other  deformities, 
especially  with  spina  bifida,  yet  children  affected  only 

'  Adams,  Cluh-fout,  2nd  od.  p.  215 :  Cliui-cbill,  London,  1873, 
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with  club-foot  are  frequently  well  developed  and 
otherwise  quite  healthy. 

Prognosis.  The  prognosis  in  uncomplicated  cases  is  favour- 
able, for  by  appropriate  treatment  the  deformity  may 
be  completely  remedied,  and  a  perfectly  useful  foot 
may  usually  be  obtained. 

Treatment.  The  treatment  of  congenital  talipes  is  based  upon 
certain  general  principles  the  details  of  which  must 
be  modified  in  adaptation  to  each  particular  instance. 

I  shall  first  therefore  describe  fully  the  treatment 
of  the  typical  form  of  the  deformity — Talipes  varus — 
and  then,  to  save  repetition,  point  out  what  modifica- 
tions of  this  treatment  are  requisite  for  the  other 
varieties  of  talipes. 

'There  are  chiefly  three  things  to  be  attamed 
in  the  treatment  of  congenital  talipes  :  first,  the 
elongation  of  the  shortened  structures  ;  second,  the 
overcoming  of  the  distortion  caused  thereby  ;  third, 
the  promotion  of  the  nutrition  and  function  of  the 
limb.  Each  of  these  is  of  importance,  and  the  neglect 
of  any  one  of  thcDi  will  interfere  with  the  success  of 
the  treatment. 

Treatment  In  vcry  slight  dcgTces  of  Talipes  varus,  when  the 
vam?^^^  foot  can  be  easily  drawn  mto  the  natural  position, 
and  there  is  an  absence  of  rigidity  about  its  tissues, 
no  operative  treatment  is  needed.  A  light  metal 
splint  (see  fig.  11)  should  be  applied  so  as  to  keep 
the  foot  in  the  natural  position  ;  and  this  should  be 
removed  two  or  three  times  a  day  for  manipulation 
and  friction  of  the  foot.  The  manipulation  must  be 
systematically  directed  to  the  exercise  and  stretch- 
ing of  the  shortened  muscles,  and  the  splint  should 
be  worn  until  all  tendency  to  relapse  is  overcome. 
"When,  however,  the  distortion  cannot  be  thus  easily 
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overcome — that  is  to  say,  when  the  shortenmg  of  the 
muscles,  ligaments,  or  fasciae  is  sufficient  to  prevent 
the  foot  being  brought  into  a  natural  position  by  a 
moderate  amount  of  traction  with  the  hand — then  the 
subcutaneous  division  of  the  contracted  structures 
should  be  the  first  step  in  the  treatment.    The  ope-  Subcuta- 
ration  of  subcutaneous  tenotomy,  foreshadowed  by  tenotomy. 
Hunter,  recommended  by  Delpech,  and  successfully 
practised  by  Stromeyer,  has  more  than  anything  else 
conduced  to  the  successful  treatment  of  congenital 
talipes,  and  has  greatly  advanced  the  surgery  of  many 
other  deformities.   Before  the  invention  of  this  opera- 
tion talipes  remained  an  almost  incurable  distortion, 
but  now  there  are  few  surgical  affections  the  treatment 
of  which  is  more  eminently  satisfactory. 

The  operation  for  the  subcutaneous  division  of  Operation 
tendons  and  other  structures  is  based  upon  the  im-  taneous"' 
portant  observation  of  Hunter,  that  subcutaneous 
wounds  seldom  inflame,  while  those  open  to  the  air 
commonly  both  inflame  and  suppurate.  Sir  James 
Paget  recites  an  experiment  illustratmg  the  differ- 
ence in  the  case  of  a  divided  tendon:  '  In  the  same 
rabbit,  the  tibialis  anticus  and  extensor  longus  digito- 
rum  were  divided  on  the  right  side  with  a  section 
through  the  skin  ;  on  the  left,  with  a  subcutaneous 
section  through  a  small  opening.  Twelve  days  after- 
wards the  rabbit  was  killed.  The  wound  on  the  left 
side  was  well  repaired,  and  with  comparatively  little 
trace  of  inflammation  ;  the  gap  on  the  right  was 
closed  m  with  a  scab  and  an  imperfect  scar,  but 
under  these  was  a  large  collection  of  pus,  and  no 
trace  of  a  reparative  process.'  ^ 

The  division  of  the  tendon  should  therefore  be 

'  Lectures  on  Suryical  Futhvhxjt/,  2nd  ed.  p.  120. 
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effected  in  such  a  manner  that  as  little  injury  as 
possible  is  done  to  the  neighbouring  parts  ;  the 
puncture  of  the  skin  should  be  very  small,  the 
wound  should  be  immediately  closed,  and  every  care 
taken  to  ensure  union  by  first  intention. 

For  this  purpose  a  knife  with  a  narrow  but  strong 
blade  should  be  used,  such  as  is  represented  in  fig.  9. 
The  blade  should  be  passed  beneath  the  tendon  with 
its  flat  surface  towards  it,  and  at  such  a  degree  of 
obliquity  that  when  the  handle  is  depressed  and  the 
cutting  edge  turned  towards  the  tendon,  a  consider- 
able leverage  is  obtained  at  the  point  of  the  knife. 
The  tendon  is  then  divided  from  within  outwards,  the 
finger  being  placed  upon  the^  superjacent  skin  to  feel 
for  the  approach  of  the  knife.  The  moment  the  divi- 
sion of  the  tendon  is  felt  to  be  complete,  the  edge  of 
the  knife  should  be  turned  away  from  the  skin,  and 
the  blade  withdrawn  in  the  same  position  in  which 
it  was  introduced.  The  finger  which  had  been 
placed  over  the  tendon  is  pressed  upon  the  wound  as 
the  knife  is  withdrawn,  so  as  to  keep  the  puncture 
closed  until  a  small  pad  of  lint  has  been  secured  over 
it  with  a  strip  of  adhesive  plaster.  The  foot  and  leg- 
should  then  be  bandaged,  and  a  splint  aj)plied  so  as  to 
keep  the  part  at  rest  ;  finally,  the  limb  should  be  en- 
veloped in  a  warm  soft  stocking.  During  the  opera- 
tion an  assistant  should  hold  the  limb — the  leg  in 
one  hand,  the  foot  in  the  other  ;  when  the  operator  is 
introducing  the  knife  the  foot  should  be  held  in  such 
a  position  as  to  relax  the  tendon  •  but  when  the  cut- 
ting edge  is  applied  the  tendon  should  be  made  tense 
by  moderate  traction  u23on  the  foot,  which  should  be 
relaxed  as  soon  as  the  tenotomy  is  complete.  In  the 
healthy  subject  the  operation  is  not  usually  followed 
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Fig.  9.— Knives  for  the  division  op  tendons  and  fasciae. 

a.  Knife  for  dividing  contracted  bands  of  palmar  fascia. 

b.  Ordinary  sharp-pointed  tenotome. 

c.  Blunt-pointed  tenotome,  such  as  is  used  for  dividing  (he  posterior  tibial 

tendon. 

d.  Angle-pointed  tenotome. 
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much  local  action  as  is  necessary  for  the  repair  of  the 
divided  tendon. 

The  reparative  process  in  divided  tendons  has 
been  made  the  subject  of  numerous  investigations 
since  Hunter's  original  experiments  thereupon  in  the 
year  1767,  and  has  more  recently  been  studied  with 
much  care  by  Mr.  W.  Adams/  whose  account  of  it  is 
based  upon  dissections  of  divided  tendons  in  the 
human  subject  as  well  as  in  animals. 

When  a  tendon  is  divided,  the  cut  ends  are 
separated  to  a  variable  extent,  depending  upon  the 
contractility  of  the  muscle  to  which  it  belongs,  upon 
the  position  in  which  the  limb  is  placed,  and  upon 
the  surrounding  attachments  of  the  tendon. 

Extending  between  the  ends  of  the  tendon  is  its 
tubular  sheath  of  connective  tissue,  and  it  is  this 
which  chiefly  furnishes  the  reparative  material.  The 
sheath  becomes  vascular  and  succulent,  and  after 
the  absorption  of  any  blood  that  may  have  been 
efl'used  within  it,  the  interval  between  the  divided 
ends  of  the  tendon  becomes  filled  with  lymph,  which 
gradually  becomes  fibrillated  and  forms  a  firm  bond 
of  union  between  them.  The  new  material  so  closely 
resembles  the  old  tendon,  and  is  so  intimately  blended 
with  it,  that  after  a  time  it  would  be  difiicult  to  dis- 
tinguish between  them,  except  for  a  certain  translu- 
cency  which  is  possessed  by  the  former,  and  which  is 
not  natural  to  the  latter. 

By  this  means  the  divided  tendon  is  increased  in 
length  to  the  extent  of  the  interval  by  which  its  ends 
are  separated.  This  separation  should  not  be  main- 
tained at  its  full  extent  at  once,  lest  the  uniting 

^  On  the  Reparative  Process  in  Jliiman  Tendons,  by  W.  Adams: 
Churchill,  London,  1860. 
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medium  be  thin  and  weak,  but  should  be  gradually 
produced  by  altering  the  position  of  the  limb.  For 
the  first  few  days  after  the  tenotomy  therefore,  the 
limb  should  be  retained  nearly  in  the  same  position  as 
before  the  operation  ;  the  separation  of  the  ends  of 
the  tendon  being  slowly  increased  by  the  mechanical 
means  adopted  to  remedy  the  distortion.  The  time 
occupied  in  obtaining  the  required  elongation  will 
vary,  according  to  the  activity  of  repair  and  the 
severity  of  the  case,  from  two  to  six  weeks. 

If  the  operation  and  after-treatment  be  carried  Eesults  of 
out  with  ordinary  care  and  skill  in  a  healthy  subject, 
a  perfectly  useful  muscle  of  the  normal  length  is 
obtained  ;  for  the  tenotomy  not  only  does  not  impair 
the  strength  of  the  muscle,  but  often  leads  to  an  im- 
provement in  its  nutrition,  by  the  increased  activity 
which  is  subsequently  obtained. 

It  is  true  that  some  few  adhesions  may,  and 
doubtless  often  do,  form  between  the  divided  tendon 
and  the  surrounding  structures  ;  but  in  ordinary 
cases  they  are  not  of  the  least  consequence,  for  they 
give  way  to  manipulation  or  use  of  the  foot,  and  do 
not  in  any  perceptible  manner  interfere  with  the 
function  of  the  muscle. 

To  attempt  to  cure  club-foot  without  tenotomy 
because  of  the  supposed,  and  as  I  believe  imaginary, 
evils  of  tendon- cutting  is  a  retrogression,  which  is 
as  unscientific  in  principle  as  it  is  unsuccessful  in 
practice. 

For  the  cure  of  Talipes  varus  the  tendons  usually 
requiring  division  are  the  tibialis  anticus,  the  tibialis 
posticus,  and  the  tendo  Achillis.  Section  of  the 
plantar  fascia  is  also  frequently  necessary. 

The  operation  is  of  so  slight  a  character  that  it  Age  for 
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operation,  may  be  safely  undertaken  early  in  infancy,  and  in 
slight  cases  all  the  tendons  may  be  divided  at  the 
same  sitting.  The  exact  age  selected  for  the  opera- 
tion must  of  course  depend  somewhat  upon  the  health 
and  nutrition  of  the  child  ;  for  if  the  infant  be  very 
thin  and  ill-nourished,  the  skin  so  easily  suffers  from 
even  slight  pressure,  that  it  is  better  to  wait  until 
careful  feeding,  and,  if  necessary,  cod-liver  oil  or  other 
aids  have  produced  an  improved  condition  of  nutrition. 
But  except  for  such  reasons  delay  in  commencing 
the  treatment  is  undesirable,  because  the  longer  the 
deformity  remains  uncured,  the  greater  are  the  diffi- 
culties of  the  treatment.  With  the  persistence  of 
the  distortion,  the  contracted  tissues  become  more 
resistent  and  the  alteration  in  the  shape  of  the  parts 
more  pronounced  ;  moreover,  when  dentition  com- 
mences the  child  is  much  less  tolerant  of  the  needful 
apparatus,  and  is  much  more  liable  to  febrile  dis- 
turbance, rashes  upon  the  skin,  and  other  infantile 
diseases,  which  would  materially  interfere  with  the 
treatment.  In  a  healthy  and  well-nourished  infant 
I  therefore  advise  the  operation  to  be  performed 
between  the  second  and  third  month. 

In  cases  operated  upon  after  the  period  r>f  infm-|py^ 
and  in  all  those  in  which  the  inversion  of  the  foot  is 
at  all  considerable  or  resistent,  even  in  infants,  the 
treatment  should  be  divided  into  two  parts  ;  the  first 
to  overcome  the  inversion,  the  second  to  remedy  the 
elevation  of  the  heel.  The  anterior  and  posterior 
tibial  tendons,  and  if  necessary  the  plantar  fascia,  are 
to  be  divided  at  the  first  operation,  and  the  division 
of  the  tendon  of  Achilles  postponed  until  the  inversion 
of  the  foot  and  the  contraction  of  the  sole  have  been 
overcome.    Dr.  Little,  who  first  recommended  this 
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method,  has  pointed  out  that  by  leaving  the  tendo 
Achillis  uncut  during  the  first  part  of  the  treatment, 
the  OS  calcis  remains  a  fixed  point  from  whence  the 
anterior  part  of  the  foot  can  be  acted  upon. 

The  primary  operation  should  be  performed  in  Primary^ 
the  following  manner  : 

The  posterior  tibial  tendon  should  be  the  first  J^J^^^^^^^JJ 
divided.  The  child  being  placed  upon  its  back  upon  tiwai  teu- 
a  firm  table,  the  leg  and  foot  are  held  by  an  assistant 
standmg  at  the  side.  The  operator  sits  in  front  of 
the  patient  when  dividing  the  left  tendon,  and  on  the 
left  side  when  operating  upon  the  right  tendon.  The 
foot  should  then  be  abducted  so  as,  if  possible,  to 
make  the  tendon  sufficient^  prominent  to  be  felt  just 
above  the  inner  malleolus.  In  a  fat  child,  however^ 
the  tendon  can  seldom  be  defined,  and  then  the  pos- 
terior border  of  the  inner  malleolus  will  be  the  guide  ; 
or  if  this  cannot  be  made  out,  the  puncture  must  be 
made,  as  Dr.  Little  recommends,  '  exactly  midway 
between  the  anterior  and  posterior  borders  of  the  leg 
upon  its  inner  aspect,  about  a  finger's  breadth  above 
the  lower  end  of  the  inner  malleolus.' 

The  sheath  of  the  tendon  must  first  be  opened 
with  the  sharp-pointed  knife  (fig.  9,  6),  the  blade  of 
which  with  its  flat  surface  held  parallel  to  the  border 
of  the  tibia  is  thrust  down  by  the  side  of  the  bone 
to  the  sheath  of  the  tendon,  which  is  opened  by  a 
slight  movement  of  the  point.  The  knife  is  then 
withdrawn  and  the  blunt-pointed  knife  (fig.  9,  c)  is 
inserted  through  the  same  puncture  and  passed  be- 
tween the  tibia  and  the  tendon.  To  make  sure  that 
the  blade  is  behind  the  tendon  the  resistent  bone 
should  be  felt  on  one  side  and  the  elastic  tendon  on 
the  other  side  of  the  blade.    The  cutting  edw  should 
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then  be  turned  towards  the  tendon,  which  sliould  be 
made  tense  by  eversion  of  the  foot,  and  thus  divided, 
more  by  the  tension  of  the  tendon  agauist  the  knife, 
than  by  any  movement  of  its  blade. 

As  soon  as  the  knife  is  felt  to  have  passed  through 
the  entire  thickness  of  the  tendon,  its  edge  should  be 
turned  away  from  the  skin,  and  the  blade  withdrawn 
in  the  same  jDosition  in  which  it  entered  ;  a  pad  of 
hnt  and  strip  of  plaster  being  immediately  placed 
over  the  puncture.  In  severe  cases  the  tendon  of  the 
flexor  longus  digitorum  should  be  divided  together 
with  that  of  the  tibialis  posticus,  indeed,  from  the 
close  proximity  of  these  tendons,  it  is  in  many  in- 
stances difficult  to  avoid  making  the  section  of  both 
at  once. 

Should  the  posterior  tibial  artery  be  by  accident 
divided,  a  jet  of  blood  will  follow  the  withdrawal  of 
the  knife.  The  hemorrhage,  however,  will  be  con- 
trolled by  a  pad  and  bandage,  and  I  have  never  seen 
any  harm  result,  although  of  course  every  care  should 
be  taken  to  limit  the  movement  of  the  knife  so  as 
to  avoid  a  wound  of  this  vessel. 

The  tendon  of  the  tibialis  anticus  muscle  should 
be  next  divided.  The  tendon  can  be  easily  felt  at 
the  inner  side  of  the  front  of  the  ankle  joint,  and 
should  be  divided  at  that  situation  by  passing  a 
sharp -pointed  knife  ffig.  d,  b)  beneath  the  tendon 
from  without  mwards,  and  cutting  towards  the  sur- 
face, care  being  taken  to  turn  the  edge  of  the  knife 
away  from  the  skin  arid  to  relax  the  foot,  the  moment 
that  the  tendon  is  cut  through. 

The  plantar  fascia  may  be  next  divided,  and  if 
this  is  necessary  its  section  should  be  made  by  passing 
the  sharp -pointed  tenotome  beneath  its  deep  surface 
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from  the  inner  border  of  the  sole,  and  cutting  towards 
the  skin  in  the  same  manner  as  for  the  division  of  a 
tendon. 

The  division  of  the  tendons  and  fascia  having  Mechanical 

.11         1        1  i  treatment. 

been  made  in  the  manner  described,  and  each  puncture 
immediately  closed  by  lint  and  plaster,  the  foot  and 
leg  are  next  bandaged  with  a  flannel  bandage,  and 
secured  to  a  flexible  splint  with  the  limb  in  the  same 
position  as  before  the  operation.  The  parts  are  left 
thus  until  the  fourth  day,  when,  the  foot  being  un- 
covered and  the  plaster  removed,  it  will  be  found,  if 
all  has  gone  well,  that  the  punctures  are  healed. 

The  treatment  must  now  be  directed  to  over- 
coming the  inversion  of  the  foot,  by  bandaging  it  to  a 
straight  metal  splint  applied  to  the  outer  side  of  the 
leg  and  projecting  below  the  foot.  The  limb  should 
be  first  dusted  with  starch  powder  and  covered  with 
a  flannel  bandage  as  far  as  the  knee,  then  secured  to 
the  splint  by  carrying  the  bandage  down  the  leg  as 
far  as  the  ankle  ;  lastly,  the  foot  should  be  gently 
drawn  towards  the  splint  by  the  remaining  turns  of 
the  bandage,  which  should  extend  to  a  little  short  of 
the  ends  of  the  toes.  The  bandage  should  be  stitched 
to  the  edge  of  the  splint,  which  should  be  removed 
and  re-applied  every  day  for  the  first  week,  and  every 
second  day  afterwards  ;  the  toes  being  left  uncovered 
that  the  condition  of  the  circulation  may  be  observed 
and  a  too  tight  bandage  made  evident.  To  avoid 
harmful  pressure  the  lower  end  of  the  splint  should 
be  bent  outwards  as  the  foot  approaches  the  straight 
line. 

In  two  or  three  weeks  the  inversion  will  have  Second 
been  remedied,  and  the  tendo  Achillis  is  then  to  be  ''P"^*''""' 
divided. 
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Division  The  operation  is  thus  performed.    The  patient  is 

of  tendo  1        T  •       1  ..TP 

Achiiiis.  placed  m  the  prone  position,  the  loot  projecting  over 
the  edge  of  the  table  in  front  of  which  the  surgeon 
sits. 

The  sharp-pointed  tenotome  (fig.  9,  b)  is  passed 
beneath  the  tendon  from  its  outer  side,  and  with  a 
sufficient  degree  of  obliquity  to  obtain  a  leverage  at 
its  point  when  the  handle  is  depressed.  The  edge  then 
bemg  turned  towards  the  tendon,  an  assistant  puts 
the  tendon  on  the  stretch  by  flexing  the  foot,  when 
a  very  little  pressure  is  sufficient  to  effect  the 
division.  The  knife  is  then  instantly  turned  with  its 
edge  away  from  the  skin,  and  the  foot  at  the  same 
time  returned  to  the  position  of  extension,  for  if  these 
precautions  are  not  observed  immediately  that  the 
tendon  is  cut  through,  the  skin  over '  it  may  be  also 
divided.  Lint  and  plaster  are  applied  and  the  foot 
bandaged  to  the  splint  as  before,  and  retained  thus  for 
four  days.  On  the  fourth  day  all  is  to  be  removed, 
the  foot  powdered  and  bandaged,  and  then  placed  in 
an  apparatus  by  means  of  which  the  foot  is  gradually 
to  be  flexed,  and  the  elongation  of  the  tendo  Achiiiis 
Mechanical  effected.  For  this  purpose  it  is  usual  to  employ  some 
treatment.   ^^^^  modification  of  Scarpa' s  shoe  as  is  represented 

at  fig.  10. 

Use  of  The  chief  points  to  be  attended  to  in  the  use  of 

Scarpa's        ,i  •     •      ,  , 

shoe.        this  mstrument,  are  : 

1.  That  the  shoe  and  the  straps  which  secure  the 
foot  in  it  are  to  be  well  and  softly  padded. 

2.  That  the  mstrument  is  to  be  adapted  to  the 
foot,  by  bringing  the  shoe  to  an  inclination  to  the  leg- 
iron  correspondent  to  that  of  the  foot  to  the  leg. 

3.  That  great  care  is  to  be  taken  to  keep  the  heel 
well  down  into  the  space  made  for  it,  and  this  is  done 
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chiefly  by  tlie  strap  which  passes  across  the  front  of 
the  ankle  and  through  the  hole  for  the  heel.  The 
band  seen  near  the  front  of  the  shoe  is  to  keep  the 
anterior  pai't  of  the  foot  everted. 

4.  That  the  instrument  should  be  frequently  re- 
moved and  re-applied,  so  that  any  excessive  pressure 
may  be  at  once  detected^  and  avoided. 


Fig.  10. — Modified  Scarpa's  shoe,  for  the  treatment  op 
talipes  equino-varus. 

The  flexion  of  the  foot  is  produced  hy  a  cog-wheel  at  the  ankle.  A  second  cog-wheel 
is  seen,  by  which  a  little  increased  eversion  may  be  given  to  the  foot. 

5.  That  the  flexion  of  the  foot  should  be  produced 
very  gradually,  and  by  daily  very  slight  movement  of 
the  cog-wheel  for  the  purpose. 

In  two  or  three  weeks  the  foot  will  thus  have  been 
flexed  to  rather  less  than  a  right  angle ;  and  now 
another  part  of  the  treatment  should  commence.  Up 
to  this  point  two  of  the  three  processes  ^  which  1  have 

1  See  p.  14. 
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shown  to  be  necessary  for  the  cure  of  club-foot  have 
been  completed.  The  shortened  structures  have  been 
elongated  and  the  distortion  overcome.  It  remains  to 
carry  out  the  third  part  of  the  treatment  ;  namely, 
that  for  the  promotion  of  the  nutrition  and  function 
of  the  limb. 

si'on  o/'''''  ^ould  especially  insist  upon  the  importance  of 

treatment,  this  last,  bccausc  it  is  this  portion  of  the  treatment 
which  is  most  apt  to  be  neglected,  and  to  the  inefficient 
performance  of  which  are  due  most  of  the  relapses. 
However  skilfully  the  operative  and  mechanical  treat- 
ment above  described  may  have  been  executed,  the 
result  will  certainly  fall  far  short  of  complete  success, 
unless  those  measures  are  followed  by  a  long  course 
of  systematic  exercise  of  the  weak  muscles,  and  by 
jDrecautions  against  a  recurrence  of  the  deformity. 

For  this  purpose  passive  movements  and  friction 
"ihould  be  applied  to  the  limb  regularly  twice  a-day, 
and  great  care  should  be  taken  to  keep  the  limb 
thoroughly  warm  by  appropriate  clothing.  The  leg 
and  foot  should  first  be  gently  rubbed  with  flannel  for 
a  few  minutes  ;  and  then  the  leg  being  held  with  one 
hand,  the  foot  is  grasped  with  the  other  and  repeat- 
edly carried  through  the  movements  of  eversion, 
flexion,  or  any  others  which  have  been  restrained  or 
prevented  by  the  previous  deformity. 

The  apparatus  used  for  the  correction  of  the  dis- 
tortion should  still  be  applied  at  night,  and  a  soft 
boot  with  a  light  outside  iron  jointed  at  the  ankle, 
worn  during  the  day.  The  cold  douche,  briefl}'" 
applied  and  followed  by  friction,  is  an  useful  aid  to 
the  promotion  of  the  nutrition  of  the  muscles  ;  and 
children  who  are  old  enough  should  be  taught  sys- 
tematic exercise  of  the  weak  muscles,  such  as  hop- 
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ping  on  one  leg,  pushing  at  a  stirrup  attached  to  an 
elastic  band,  and  others  of  the  same  kind,  which  the 
ingenuity  of  the  surgeon  will  devise  for  the  particular 
needs  of  each  case.  But  whatever  of  this  kind  is  done 
must  be  practised  systematically,  regularly,  and  for 
a  considerable  period  ;  the  parents  being  made  to 
understand  that  this  part  of  the  treatment  is  as  im- 
portant as  that  which  has  preceded  it.  Its  duration 
must  of  course  depend  upon  the  severity  of  the  case, 
but  it  may  give  an  approximate  idea  of  what  is 
necessary,  to  say  that  as  many  months  should  be  de- 
voted to  the  third  portion  of  the  treatment,  as  there 
have  been  weeks  occupied  in  the  first  and  second. 

In  relapsed  cases,  and  those  which  do  not  come  Treatment 
under  treatment  until  after  the  patient  has  walked,  anrlie-'"^'^ 
each  part  of  the  process  will  require  a  much  longer  tlupea'. 
time  than  that  which  has  been  mentioned  as  usual  for 
the  cases  seen  m  infancy,  and  the  result  is  as  a  rule 
less  satisfactory. 

For  the  cure  of  these,  more  complicated  instru- 
ments are  often  necessary,  and  for  the  unfolding  of 
the  foot  I  know  of  none  better  than  that  invented  by 
Mr.  William  Adams.    This  instrument  consists  of 
metal  troughs  for  the  thigh  and  leg,  with  a  free  hinge- 
joint  corresponding  to  the  knee  ;  to  the  outer  side  of  the 
leg  trough  is  attached  a  metal  rod,  in  which  is  inserted 
a  cog-wheel  at  points  corresponding  to  the  transverse 
tarsal  and  the  tarso-metatarsal  joints.    This  rod  is  ap- 
plied by  means  of  straps  aad  an  oblique  sole-plate  to 
the  outer  side  of  the  foot,  and  by  the  movements  of 
its  sections  the  anterior  part  of  the  foot  is  everted  and 
uplifted.    A  bent  lever  is  also  fixed  to  the  heel,  and 
acts- from  a  point  corresponding  to  the  ankle-joint,  so 
as  to  produce  flexion  of  the  whole  foot. 
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In  some  cases  (chiefly  those  which  are  neglected 
during  infancy)  there  is  a  tendency,  after  the  deform- 
ity of  the  foot  has  been  remedied,  to  an  inversion  of 
the  limb  during  walking.  This  is  due  to  perverted 
muscular  action,  and  necessitates  the  wearing  of  a 
metal  support  extending  to  the  pelvis.  On  the  outer 
side  of  the  limb  a  light  iron  rod  should  be  fixed  below 
to  the  sole  of  the  boot,  and  above  to  a  band  which 
encircles  the  waist.  On  the  inner  side  the  iron  should 
extend  from  the  sole  to  the  middle  of  the  thigh. 
The  irons  should  be  jointed  at  points  corresponding  to 
the  hip,  knee,  and  ankle. 

It  is  not  now  common  to  see  cases  of  congenital 
talipes  which  have  been  allowed  to  remain  without 
treatment  till  adult  life.  Such  cases  are,  however, 
occasionally  met  with,  and  from  the  long  use  of  the 
foot  in  its  distorted  condition,  they  are  usually  of  a 
very  intractable  kind.  For  these,  and  also  for  such 
other  relapsed  and  severe  cases  as  have  proved  ir- 
remediable by  tenotomy  and  the  ordinary  methods, 
operations  have  been  practised  which  have  for  their 
of  aim  the  cure  of  the  deformity,  by  the  removal  of  so 
much  of  the  tarsal  bones  as  will  allow  of  the  restora- 
tion of  the  natural  position  of  the  foot.  It  is  hardly 
necessary  to  pomt  out  that  this  method  of  treatment 
is  based  upon  an  entirely  different  principle  to  that 
which  has  been  previously  described,  and  that  it  must 
of  necessity  result  in  a  certain  amount  of  deformity, 
although  this  may  be  of  a  kind  which  is  much  less 
detrimental  than  that  for  which  it  is  substituted. 
The  treatment  of  which  I  have  hitherto  spoken  is 
directed  to  bringing  the  displaced  bones  of  the  foot 
into  their  natural  relative  positions  by  the  gradual 
use  of  mechanical  appliances  ;  and  only  such  of  the 
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tendons  or  fasciiB  are  divided,  as  by  their  contracted 
condition  would  prevent  this  alteration  of  position 
being  accomplished.  The  method  now  to  be  described 
involves  a  much  greater  division  of  tendons  and  other 
soft  parts,  as  well  as  the  permanent  loss  of  some  of  the 
bones  ;  so  that,  although  the  foot  is  at  once  brought 
into  an  improved  position,  it  cannot  be  expected  to 
possess  its  complete  functional  activity.  I  do  not  say 
this  in  disparagement  of  the  operation,  but  to  prevent 
misconception  of  its  method,  and  to  show  that  it 
should  be  limited  to  those  cases  for  which  the  treat- 
ment by  tenotomy  is  unsuited,  or  has  proved  in- 
efficient. 

Dr.  Little  in  his  work  on  club-foot  ^  suggested  the 
excision  of  the  cuboid  bone  in  intractable  cases  of 
varus,  an  operation  which  was  practised  by  Mr.  Solly 
in  1857,  and  more  recently  in  several  cases  by  Mr. 
Davy.  But  the  excision  of  the  cuboid  bone  leaves  a 
less  satisfactory  foot  than  the  removal  of  a  complete 
wedge  of  the  tarsal  bones,  after  the  mamier  practised 
by  Mr.  Davies-CoUey,  and  described  by  him  in  a  paper 
published  in  the  'Medico-Chirargical  Transactions  '  for 
.1877.^    The  operation  may  be  thus  performed:  an  operation 

17    11         1       •        1  1  •    T  ...        for  excision 

JtLsmarch  s  bandage  having  been  applied,  an  incision  of  tarsal 
is  made  along  the  outer  border  of  the  foot,  from  the 
middle  of  the  os  calcis  to  the  middle  of  the  fifth 
metatarsal  bone.  This  is  joined  at  right  angles  by 
another  across  the  dorsum  of  the  foot.  The  soft  parts 
being  reflected,  the  cuboid  bone  is  first  removed,  then 
a  wedge-shaped  portion  of  the  tarsus  is  excised,  of 

'  Treatision  the  Nature  of  Club-foot,  by  W.  J.  Lattle,  M.D. :  London, 
1839,  p.  305. 

^  Ti-am.  of  the  Medico-Chifurffical  Soc,  vol.  Ix.  p.  11.  A  case  of 
resection  of  the  tarsal  bones  for  double  congenital  Talipes  equino-variis, 
by  J.  N.  0.  Davies-Oolley,  F.R.O.S. 
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sufficient  size  to  allow  the  foot  to  be  brought  into  a 
good  position  without  much  force.  The  wedge  of 
bone,  which  may  be  removed  with  the  chisel  or  saw, 
should  have  its  base  of  a  width  correspondent  to  that 
of  the  cuboid,  and  should  be  rather  thicker  above 
than  at  its  lower  surface.  The  foot  is  then  at  once 
brought  into  position,  the  drainage  of  the  wound  pro- 
vided for,  and  an  appropriate  splint  applied.  The 
operation,  though  a  severe  one,  has  yielded  very  good 
results. 

Having  now  described  in  detail  the  methods  of 
treating  the  typical  form  of  congenital  club-foot,  it 
will  only  be  necessary  to  pomt  out  in  what  manner 
these  require  modification  for  the  cure  of  the  other 
varieties  of  the  deformity.  The  principles  and 
methods  will  be  the  same,  the  details  will  be  altered 
in  adaptation  to  the  various  distortions. 
Treatment  Well-uiarked  Talipes  valgus  is'  not  common  as  a 
vaWis''*^^  congenital  deformity,  but  a  slight  degree  of  eversion 
of  the  foot  is  met  with  in  a  considerable  number  of 
infants.  If  there  is  no  muscular  rigidity,  these  are 
easily  curable  by  passive  movements  and  the  applica- 
tion of  a  splint  to  the  inner  side  of  the  leg  and  foot. 

In  more  severe  cases  it  is  needful  to  divide  sub- 
cutaneously  the  peronei  tendons,  and  sometimes  the 
tendo  Achillis,  which  a  reference  to  fig.  6  will  show  to 
be  the  muscles  chiefly  concerned  in  the  production  of 
the  deformity.  Occasionally  the  extensor  longus 
digitorum  also  requires  division.  When  the  heel  is 
raised  it  is  better,  as  in  varus,  to  defer  the  division  of 
the  tendo  Achillis  until  after  the  eversion  of  the  foot 
has  been  overcome. 
Division  The  tendons  of  the  peroneus  longus  and  brevis 

tlndons"^'    are  divided  by  passing  the  sharp-pointed  tenotome 
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(fig.  9,  h)  between  the  tendons  and  the  fibula  a  little 
above  the  external  malleolus  ;  the  edge  of  the  knife  is 
then  turned  towards  the  tendon,  and  the  foot  ad- 
ducted  by  an  assistant,  when  a  slight  movement  of 
the  knife  will  effect  the  division.    The  extensor  longus  Division  of 

T    •  J   J    *      -T       4-  extensor 

digitorum  and  peroneus  tertius  are  diviaea  m  tront  longus  di- 
of  the  ankle-joint,  by  passing  the  same  tenotome  be-  s^'o'"'"- 
neath  the  tendons  from  their  inner  border,  and  cutting 
towards  the  skin  surface  while  the  tarsus  is  extended. 
The  pad  and  strapping  having  been  applied  over  the 
puncture,  the  foot  and  leg  are  bandaged  and  a  splint 
applied  to  keep  the  part  at  rest.    After  a  few  days ,  Mechanical 
the  eversion  of  the  foot  is  to  be  overcome  by  bandag-  t^*^^*™^"*^ 
ing  to  a  straight  splint  placed  on  the  inner  side  of  the 
leg.    The  foot  is  thus  brought  to  the  condition  of 
Talipes  equinus,  when  the  tendo  A  chillis  is  to  be  div- 
ided, and  the  remaining  deformity  remedied  by  the 
use  of  some  modification  of  Scarpa's  shoe.    A  very 
simple  apparatus  answers  the  purpose  in  most  cases 
of  valgus  ;  that  which  I  recommend  is  a  light  metal  valgus 
shoe,  with  a  single  joint  at  the  ankle,  whereby  it  moves 
upon  a  splint  of  the  same  material  adapted  to  the  leg. 
The  angle  of  the  sole-plate  to  the  leg- splint  can  be 
altered  and  fixed  by  a  thumb-screw  (fig.  11). 

The  splint  should  be  padded  and  covered  with 
soft  leather,  and  should  have  a  valgus-pad  similar  to 
that  used  for  flat  foot  ^  fixed  on  the  kmer  side  of  the 
sole.  The  foot  and  leg  are  to  be  bandaged  to  this 
apparatus,  which  in  slight  cases  may  be  applied  as 
soon  as  the  puncture  for  the  tenotomy  is  healed,  the 
foot  being  brought  into  position  at  once.  This  should 
be  worn  for  some  months  after  the  cure  of  the  dis- 
tortion. 


'  See  p.  V2(S. 
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Children  who  are  not  treated  till  after  they  have 
walked,  should  wear  such  a  splint  at  night,  and 
during  the  day  should  wear  a  boot  such  as  is  recom- 
mended for  flat  foot  and  described  at  page  126.  Passive 
movements  and  systematic  exercises  are  to  be  prac- 
tised on  the  principles  laid  down  in  the  section  on 
the  treatment  of  varus. 
Treatment  The  treatment  of  Talipes  equinus  consists  of  the 
eqiiinus.     division  of  the  tendo  Achillis,  and  the  gradual  flexion 


Fig.  11. — Metal  shoe,  softly  padded  and  covered  with 
leatheb,  and  with  joint  at  the  ankle. 

The  angle  of  the  sole-plate  to  the  leg-splint  can  be  altered  and  fixed  by  a  thumb- 
screw. 

This  shoe  may  be  used  for  overcoming  the  elevation  of  the  heel  in  any  of  the  forms 
of  talipes,  and  is  suitable  for  retaining  the  foot  in  position  during  the  later  stages 
of  treatment,  and  for  the  prevention  of  relapse. 

A  pad  can  be  added  to  the  sole  when  it  is  used  for  cases  of  valgus. 

of  the  foot  at  the  ankle-joint  by  means  of  Scai*pa's 
shoe,  or  the  splint  represented  above.  The  neces- 
sary elongation  of  the  tendon  may  be  obtained  in 
infants  in  two  or  three  weeks.  This  should  be  fol- 
lowedj  as  in  the  other  varieties  of  talipes,  by  passive 
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mo\ements,  and  the  application  of  a  splint  for  a  few 
months  to  prevent  relapse.  In  very  slight  cases  no 
tenotomy  is  required  ;  but  in  those  not  cured  during 
infancy,  section  of  the  plantar  fascia  will  be  needed 
as  well  as  of  the  tendon  of  the  heel. 

Talipes  calcaneus  rarely  requires  the  section  of  Treatment 
any  tendons,  but  usually  yields  to  passive  movement  calcaneus, 
and  the  application  of  a  splint  to  keep,  the  foot  in 
position.  The  simple  shoe  described  at  page  32,  fig. 
11,  answers  every  requirement  in  the  treatment  of  this 
affection.  I  have  never  had  occasion  to  divide  the 
flexors  of  the  tarsus  for  congenital  calcaneus  ;  and 
bearing  in  mind  the  tendency  to  the  spontaneous  dis- 
appearance of  this  deformity,  I  doubt  whether  teno- 
tomy can  ever  be  needed. 

The  treatment  of  the  compound  varieties  of  tali-  Treatment 
pes  is  in  every  way  similar  to  that  above  described  pound  va- 
for   the  simpler   forms.     Suflficient  has  been   said  talipes, 
above  to  indicate  the  tendons  that  would  usually 
require  division,  and  the  symptoms  upon  which  to 
base  a  judgment  as  to  the  necessity  or  not  of  opera- 
tive interference. 

Non- congenital  talipes. — All  the  forms  of  talip  eS  Non-con- 
which  have  been  described  as  congenital  affections  may  faiiJxS 
be  simulated  more  or  less  exactly  by  the  acquired 
varieties,  and  are  therefore  conveniently  distinguished 
by  the  same  names  ;  but  there  are  many  imp6rtant 
differences  between  the  two  classes,  so  that  the  separate 
consideration  of  the  non- congenital  cases  is  necessary. 

The  most  common  cause  of  acquired  talipes  is  causes  of 
infantile  paralysis.  "enitaf" 

This  is  a  peculiar  form  of  paralysis  which  may  ^^'^p^'" 
attack    children   at   any  time   between  birth  and  Jmraiyil 
puberty,  but  is  most  frequent  in  its  occurrence  dur- 
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ing  the  period  of  the  first  dentition.  Its  onset  is 
often  accompanied  by  slight  febrile  disturbance,  and 
occasionally  by  sickness  or  convulsions;  but  in  many 
cases  no  illness  is  observed.  Although,  too,  the  attack 
is- most  prone  to  occur  during  the  first  dentition,  it  is 
not  usually  coincident  with  any  special  difficulty  in 
the  eruption  of  a  tooth,  nor  is  it  often  possible  to  dis- 
cover for  it  any  immediate  cause.  In  the  majority  of 
cases  the  symptoms  at  the  commencement  are  simply 
those  of  some  slight  ailment.  The  child  is  somewhat 
cross  and  restless,  and  perhaps  a  little  feverish;  it  is  put 
to  bed,  and  next  morning  one  or  more  limbs,  or  groups 
of  muscles,  are  found  to  be  paralysed.  In  a  few  cases  I 
have  seen  great  pain  suffered  in  the  limb  before  the 
development  of  the  paralysis  ;  but  usually  the  pain 
or  tenderness,  if  any,  is  slight  and  transient,  as  is 
also  the  constitutional  disturbance.  The  tendency  of 
the  disease  is  to  more  or  less  complete  recovery;  most 
often  the  greater  number  of  the  affected  muscles  re- 
cover their  power,  one  group  or  sometimes  a  smgle 
muscle  remaining  paralysed.  Several  limbs  may, 
however,  be  permanently  disabled,  and  it  is  probable 
that  the  disease  may  sometimes,  though  rarely,  prove 
fatal  at  the  outset. 

The  morbid  anatomy  of  the  disease,  so  far  as  it  is 
at  present  understood,  shows  it  to  be  connected  with 
inflammatory  degeneration  of  that  part  of  the  spinal 
cord  from  whence  the  paralysed  muscles  derive  their 
nervous  supply. 

There  is  a  marked  diminution  in  the  number  and 
size  of  the  motor  ganglion  cells  of  the  anterior  cornu 
of  the  grey  matter,  and  an  atrophy  of  the  axis -cylin- 
ders of  the  nerve-fibres,  with  increase  of  the  comiec- 
tive  tissue,  in  the  antero-lateral  columns. 
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Besides  these  lesions,  examination  of  the  spinal  n 
cord  made  at  an  early  stage  of  the  disease  in  the  more 
acute  cases,  reveals  ha3morrhages  and  other  evidences  ' 
of  inflammation,  while  in  cases  of  long  duration  the 
atrophy  and  sclerosis  may  have  a  much  more  exten- 
sive distribution. 

The  muscles  which  remain  paralysed  are  soft  and  Effects  of 
flabby,  and  soon  undergo  wasting  and  fatty  degenera-  paralysis, 
tion;  the  hmb  becomes  smaller  than  its  fellow,  its 
growth  is  retarded,  and  its  temperature  and  nutrition 
lowered,  so  that  .much  trouble  is  often  caused  by 
chilblains  and  indolent  ulceration.  The  intellectual 
capacity  of  children  thus  affected  is  not  usually 
altered  ;  and  this  is  an  important  distinction  between 
the  disease  I  have  described  and  another  class  of  cases 
met  with  in  children,  in  which  paralysis  is  combined 
with  a  variable  amount  of  mental  deficiency. 

In  the  last  class  the  affected  muscles  are  in  a  state  of  Paiaiysis 
rigidity,  a  much  larger  number  of  muscles  is  generally  muscief 
involved,  and  much  greater  deformity  is  produced  than 
is  the  case  in  infantile  paralysis.    These  cases  are  as 
a  rule  incurable,  and  the  mental  conditiop  of  the 
patients  is  generally  such  as  to  make  any  treatment 
of  the  deformities  useless.    The  same  may  be  said  of 
the  pseudo-hypertrophic  paralysis  of  Ducjienne,   a  Pseudo- 
disease  m  which  at  one  stage  the  paralysis  is  accom-  pinc^pani- 
panied  by  mcreased  size  of  the  limb,  due  to  the  growth 
of  connective  tissue  betweep.  the  muscular  fibres. 

Other  causes  of  non-congenital  talipes  are  spas-  spasmodic 
modic  muscular  contractions,  which   mav  be  due 
to  {a)  '  neuromimesis  '  ;  M     to  disease  of  the  nervous 

1  I  use  Sir  J ames  Pagel's  word,  '  neurornimesis  '  or  '  nervous  mimici7  ' 
as  a  far  more  accurate  name  for  this  condition  tlian  'hysteria,'  Ly  which 
it  used  formerly  to  he  called.  Sep  Clinical  Lectures  and  Essays,  hy  Sir 
James  Paget ;  edited  hy  Howard  Marsh,  p.  172,  lat  ed.  ' 
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centres  ;  or  (c)  to  peripheral  irritation  and  reflex 
action. 

Very  severe  distortions  are  met  with  in  '  neuro- 
mimesis,'  many  of  the  forms  of  talipes  being  most 
exactly  sunnlated.  The  mode  of  occurrence,  the 
history  of  the  case,  and  the  general  condition  and 
aspect  of  the  patient  will  usaally  aid  the  diagnosis. 
This  curious  condition  of  the  nervous  system,  it  is  to 
be  remembered,  is  not  confined  to  the  female  sex, 
as  the  name  '  hysteria  '  would  imply. 

One  of  the  most  marked  cases  of  this  kind  of 
talipes  that  I  have  seen,  occurred  in  a  boy  of  eleven 
years,  who  was  brought  to  me  to  be  operated  upon 
for  the  deformity.  As  the  case  is  a  typical  one,  it 
may  be  worth  while  to  relate  it.  The  patient  was  a 
very  intelligent,  black-haired,  nervous,  self-conscious 
boy  of  semi-French  extraction,  who  had  been  petted 
and  spoiled  by  a  foolish  mother.  The  left  foot  pre- 
sented the  appearance  of  severe  Talipes  equino-varus, 
which  I  was  told  had  come  ou  rapidly  after  a  slight 
sprain,  three  months  before.  On  examination  of  the 
boy,  I  found  that  he  was  wearing  .a  leather  splint 
over  the  right  hip-jomt,  and  that  at  night  he  had  an 
extension  weight  applied  to  the  limb,  for  supposed 
hip-disease,  which  was  said  to  have  suddenly  attacked 
him  nearly  three  years  previously.  Further  investi- 
gation elicited  the  fact  that  the  symptoms  of  hip- 
disease  which  he  exhibited  were  chiefly  distortion  of 
the  limb  (inversion  and  raised  pelvis)  and  muscular 
rigidity  ;  also  that  the  severity  of  the  disease  varied, 
so  that  sometimes  he  would  hop  about  actively,  at 
other  times  he  was  confined  to  the  sofa,  or  would  only 
move  with  the  aid  of  crutches.  He  was  much  pitied 
by  numerous  kind  friends,  who  took  pleasure  in  grati- 
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fying  his  taste  and  supplying  him  with  any  indul- 
gences for  which  he  expressed  a  wish.  The  mother 
implored  me  not  to  remove  the  splint  from  the  hip, 
on  account  of  the  '  agony  '  that  he  would  suffer  ;  but 
after  some  persuasion  I  was  allowed  to  take  it  off  for 
the  purpose  of  examining  the  j  oint,  after  having  first 
applied  the  extending  weight.  I  found  that  while  I 
engaged  the  boy's  attention  in  active  conversation,  the 
movements  of  the  hip-joint  were  perfectly  free,  and 
that  there  was  no  sign  whatever  of  real  hip -disease 
either  past  or  present.  It  was  clear,  in  fact,  that  the 
condition  of  the  hip,  like  that  of  the  foot,  was  due  to 
neuromimesis.  It  is  needless  to  say  that  no  operation 
was  performed.  A  splint  was  ordered  of  a  kind  to 
prevent  recurrence  of  the  deformity,  and  which  it  was 
intended  to  apply  to  the  foot  when  the  distortion  had 
been  overcome  with  the  aid  of  an  an£esthetic.  But 
before  the  day  arrived  for  this,  the  deformity  suddenly 
disappeared,  and  the  foot  regained  in  a  moment  a 
perfectly  natural  condition.  I  then  insisted  upon 
taking  off  the  hip-splint,  and,  crutches  and  sticks 
having  been  removed,  commanded  the  boy  to  stand 
upright,  and  then  to  walk.  He  immediately  obeyed, 
and  both  his  hip-disease  and  talipes  were  at  an  end. 

In  this  instance  there  was  no  wasting  of  any  of 
the  muscles  of  the  hip,  and  the  history  greatly  aided 
the  diagnosis.  But  it  is  well  to  bear  in  mind  the 
occurrence  of  this  kind  of  distortion  in  young  people  ;  ^ 
for  in  such  cases  it  is  often  difficult  to  obtain  an 

'  In  the  museum  of  St.  George's  Hospital  is  an  excellent  cast  of  the 
lower  limlDs  of  a  girl  who  was  recently  under  Mr  Pollock's  care  with 
simulated  liip-disease.  The  position  of  the  pelvis  and  lower  extremity  is 
exactly  that  assumed  in  the  real  disease,  hut  there  is  no  wasting  of  t-he 
muscles,  and  llie  deformity  was  entirely  removed  hy  the  administration 
of  either. 
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accurate  history  ;  the  sympathy  of  the  parents,  who 
may  be  themselves  of  the  same  temperament,  causing 
them  to  make  exaggerated  and  misleading  statements. 
In  the  case  related,  the  position  of  the  limbs  was 
exactly  that  met  with  in  the  permanent  diseases 
which  were  simulated,  and  with  the  other  symptoms 
had  led  to  the  adoption  of  treatment  for  hip -disease, 
and  to  the  recommendation  of  tenotomy. 

Muscular  spasm  may  be  also  due  (b)  to  disease 
of  the  nervous  centres. 

Examples  of  this  are  seen  in  the  cases  of  muscular 
rigidity  following  convulsions  in  children  ;  in  Du- 
chenne's  paralysis  ;  and  as  a  result  of  cerebral  or 
spinal  ha3morrhage  or  inflammation. 

Another  cause  of  muscular  spasm  (c)  is  peri- 
pheral irritation  and  reflex  action.  This  is  often  seen 
in  joint -disease,  in  which  the  irritation  of  the  articular 
branches  of  the  nerves  which  supply  the  neighbouring 
muscles,  leads  to  a  spasmodic  contraction  of  those  mus- 
cles, and  thus,  it  may  be,  to  considerable  deformity. 

Intestinal  worms,  teething  and  other  similar  irri- 
tations, may  also  give  rise  in  children  to  reflex 
muscular  spasm. 

In  addition  to  the  varieties  of  non- congenital 
talipes  above  described,  there  are  cases  of  traumatic 
origin,  in  which  the  deformity  arises  from  wounds  of 
nerves  and  the  resulting  paralysis  ;  or  from  injuries 
to  muscles,  such  as  rupture  or  wound  ;  or  from  cica- 
tricial contractions,  such  as  occur  after  burns. 

The  long  continued  maintenance  of  a  particular 
position  may  result  in  such  an  adaptation  of  the 
tissues  to  the  conditions  in  which  they  have  been 
placed,  that  the  natural  mobility  and  position  of  the 
part  cannot  be  resumed,  and  deformity  results. 
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The  destructive  effects  of  inflammation  within  Joini> 
or  around  joints  may  also  lead  to  similar  distortions. 

The  treatment  of  non-conqenital  talipes  must  of  Tre.atmeni 
course  depend  upon  its  cause,  but  it  is  also  necessary  genital 
to  take  into  consideration  the  general  condition  of  the 
patient. 

In  neuromimetic  talipes  attention  must  be  directed  Treatment 
to  the  treatment  of  the  nervous  disease,  and  the  im-  mimesis, 
provement  of  the  health  should  be  combined  with 
judicious  management  of  the  mental  condition.  At 
the  same  time  the  distortion  may  be  overcome  by  the 
administration  of  an  ansesthetic,  and  its  recurrence 
prevented  by  the  application  for  a  short  time  of  a 
suitable  splint.  The  patient  should,  however,  soon  be 
encouraged  to  use  the  foot,  and  the  attention  diverted 
by  healthy  occupation. 

In  progressive  disease  of  the  nervous  centres.  Treatment 
accompanied  by  muscular  spasm,  much  may  be  done  of  nerwis 
for  the  prevention  of  deformity  by  the  use  of  suitable  "^^sm- 
apparatus,  but  no  operative  measures  should  be  under- 
taken. 

When  the  disease  is  stationary  or  at  an  end, 
tenotomy  may  occasionally  be  called  for  to  assist  the 
cure  of  deformity,  in  cases  in  which  but  a  few  muscles 
are  affected,  and  the  rest  have  sufficient  power  to 
make  progression  possible.  But  it  is  not  often  that 
such  operations  are  useful  in  cases  of  muscular  rigid- 
ity ;  for  in  the  majority,  either  a  large  number  of 
muscles  are  affected,  and  very  little  power  remains, 
or  there  is  so  great  a  want  of  co-ordination  that 
the  muscles  cannot  be  combined  in  any  efficient 
action. 

I  need  hardly  say  that  no  useful  purpose  is 
served  by  the  operative  treatment  of  deformities  in 
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idiotic  cliildren,  Avliose  cerebral  condition  in  itself 
renders  tliem  helpless  ;  but  even  in  these  instances 
the  increase  of  the  distortions,  and  the  formation  of 
troublesome  sores  and  corns,  may  be  prevented  by  the 
use  of  simple  apparatus. 

In  cases  of  reflex  muscular  spasm,  the  treatment 
must  of  course  be  directed  to  the  removal  of  the  ex- 
citing cause. 

When  the  stimulus  arises  in  the  articular  nerves 
in  consequence  of  joint  disease,  the  most  important 
indication  is  the  maintenance  of  absolute  rest.  This 
may  be  obtained  by  the  careful  application  of  splints 
and  bandages,  or  of  extension-weights  ;  and  some- 
times by  tenotomy,  which,  by  temporarily  paralysing 
the  irritated  muscles,  neutralises  the  effect  of  their 
(iontraction. 

In  other  instances,  a  dose  of  compound  scammony 
powder,  or  a  salt  and  water  enema,  are  a23propriate 
means  of  purging  the  rectum  of  ascarides  which  may 
be  the  exciting  cause  of  reflex  spasm  and  deformity. 

When  a  deformity  arises  from  paralysis  of  muscles 
caused  by  the  division  of  the  nerve  which  supphes 
them,  great  benefit  may  result  from  eff'ecting  the 
junction  of  the  ends  of  the  divided  nerve,  by  cutting- 
down  upon  them,  removing  a  small  portion  of  each 
end,  and  fixing  them  together  by  sutures.^  If  this 
results  even  in  the  partial  restoration  of  the  function 
of  the  paralysed  muscles,  any  remaining  deformity, 
due  to  contraction  of  the  muscles  which  retained  their 
power,  may  easily  be  remedied  by  tenotomy,  and  a 
useful  limb  result. 

1  Mr.  "VVheethouse  performed  this  operation  upon  the  great  sciatic 
nerve  nine  montlis  hher  its  division,  witli  the  result  of  restoring  to  use- 
fulness a  limb  which  was  so  powerless  that  the  patient  wished  it  ampu- 
tated.   See  Holmes'  Surgery,  p.  614,  2nd  edition. 
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Distortions  due  to  the  contraction  of  cicatrices 
must  be  overcome  by  gradual  extension,  aided  by  such 
operative  measures  as  may  be  possible  in  each  partic- 
ular case.^ 

The  stiffness  and  contraction  which  result  from 
the  long  continued  immobility  of  a  limb  can  usually 
be  remedied  by  friction,  passive  exercise  and  gradual 
extension  ;  tenotomy  is  seldom  necessary. 

Occasionally  cases  of  chronic  joint- disease  are  seen 
which  have  come  to  an  end  with  the  foot  in  a  dis- 
torted position — most  often  that  of  Talipes  equinus. 
If  ankylosis  has  not  taken  place,  the  restoration  of 
the  natural  position  may  be  aided  by  tenotomy  and 
the  use  of  Scarpa's  shoe. 

In  infantile  paralysis  much   may  be   done  to  Treatment 

,  .        \    n         .  •  11  of  results 

remedy  the  resnltmg  deformities  ;  and  by  thus  en-  of  infantile 

iT  i  i        ii'i  1  11  paralysis. 

ablmg  the  paralysed  limbs  to  be  used,  the  most 
efficient  aid  is  given  to  the  improvement  of  whatever 
muscular  power  remains.  I  have  already  pointed  out 
that  a  marked  feature  of  infantile  paralysis  is  the 
tendency  to  spontaneous  recovery  of  the  use  of  the 
majority  of  the  affected  muscles  ;  but  in  most  cases 
some  group  or  groups  of  muscles  remain  paralysed 
after  the  rest  have  recovered,  and  these  after  a  few 
months  undergo  fatty  degeneration.  The  conse- 
quence of  this  is  a  disturbance  of  the  muscular  equi- 
librium, whereby  the  opponents  of  the  paralysed 
muscles,  having  no  opposition  to  then*  action,  become 
gradually  shortened;  and  their  function  being  in 
abeyance,  they  also  lose  activity.  Thus  the  paralysis 
of  one  set  of  muscles  leads  indirectly  to  the  disuse 
and  loss  of  power  in  others,  and  a  limb  may  be  ren- 

'  The  treatment  of  contracted  cicatrices  from  ljurns  is  described  in 
chap.  V.  p.  78. 
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dered  almost  useless  by  the  paralysis  of  but  a  few  of 
its  more  important  muscles.  Although,  probably, 
any  of  the  voluntary  muscles  may  be  rendered  feeble 
or  useless  by  infantile  paralysis,  there  are  some 
which  are  more  commonly  affected  than  others,  e.g. 
of  single  muscles,  the  deltoid,  and  of  groups  of 
muscles,  those  of  the  front  of  the  leg.  The  lower 
limbs  suffer  more  often  than  the  upper,  and  the  most 
common  result  of  the  disease  is  the  loss  of  power, 
and  wasting,  of  some  few  of  the  muscles  of  one  leg. 

In  this  manner  arise  the  great  majority  of  cases 
of  acquired  talipes  ;  and  from  what  has  been  said 
above,  it  is  evident  that  Talipes  equinus  will  be  the 
form  most  frequently  met  with.  A  child  affected 
with  paralytic  talipes  of  one  foot  will  obviously  be 
unable  to  walk  without  assistance  ;  or,  if  it  has  not  yet 
walked,  will  have  to  begm  to  use  whatever  power  of 
progression  it  has,  under  great  mechanical  disad- 
vantages. 

It  is  therefore  of  great  importance,  in  all  cases  of 
infantile  paralysis,  to  take  precautions  against  the 
occurrence  of  deformity,  by  the  use  of  suitable  mech- 
anical apparatus  ;  and  to  promote  the  nutrition  of 
the  limb  by  friction,  passive  exercise,  and  warm 
clothing.  Galvanism  has  been  extensively  used  in  the 
treatment  of  this  form  of  paralysis,  but  I  cannot  say 
that  I  have  ever  seen  it  of  much  service,  though  I 
have  watched  many  cases  in  which  it  has  been  syste- 
matically and  perseveringly  practised  for  long  periods. 
I  do  not  assert  that  galvanism  is  of  no  use,  but  I 
believe  it  to  be  only  one  among  other  more  efficient 
stimuli  to  the  activity  and  nutrition  of  the  paralysed 
part.  It  certainly  seems  to  me  to  be  of  far  less  use 
than  friction,  the  douche,  and  systematic  exercise,  pas- 
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sive  or  active,  of  the  affected  limb.  By  far  the  most 
efficient  means  of  developing  the  power  of  an  en- 
feebled muscle,  is  its  moderate  use  alternating  with 
its  complete  rest.^  A  little  ingenuity,  exercised  in 
the  applicntion  of  this  method  to  cases  of  infantile 
paralysis,  will  generally  be  well  rewarded  by  the  re- 
sulting improvement.  For  instauce,  in  cases  of 
paralysis  of  the  anterior  muscles  of  the  leg,  the  nurse 
may  be  taught  to  practise  passive  jflexion  and  exten- 
sion of  the  foot  ;  or  older  children  may  do  this  for 
themselves  by  means  of  a  strap  attached  to  the  boot. 
The  children  should,  moreover,  be  daily  encouraged  to 
the  voluntary  use  of  the  weak  muscles,  so  that  the  first 
return  of  voluntary  power,  however  slight,  may  be 
exercised  and  developed.  Any  mechanical  assistance 
needed  to  aid  the  use  of  the  limb  should  be  given,  but 
all  such  as  leads  to  the  disuse  of  the  limb  should  be 
avoided. 

It  is  interesting  to  observe,  in  cases  of  partial 
paralysis  of  a  limb,  how  many  movements  can  be 
produced  by  practice  in  the  vicarious  action  of  the 
muscles  the  functional  activity  of  which  is  unim- 
paired. In  cases,  however,  in  which  deformity  has 
taken  place,  the  first  step  in  the  treatment  should  be 
to  remedy  this  by  tenotomj^,  or  whatever  else  is 
necessary  to  restore  the  natural  position  of  the  j)arts, 
and  thus  to  allow  of  so  much  muscular  power  as 
remains  being  used  with  the  greatest  mechanical  ad- 
vantage. For  example,  when  the  foot  is  in  the  posi- 
tion of  Talipes  equinus,  it  will  be  needful,  before  the 
clfild  can  walk,  to  bring  the  foot  to  a  right  angle 
with  the  leg,  so  that  the  arch  of  the  sole  can  be 

'  See  the  section  on  Lateral  Ourvatm-e  for  another  application  of  this 
principle,  pp.  149  and  150. 
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placed  upon  the  ground.  The  natural  position  of 
the  foot  being  regained,  and  appropriate  support  ap- 
plied, the  muscles  which  retain  their  power  (as  is 
usually  the  case  with  those  of  the  hip-joint)  can  be 
brought  into  use  to  the  best  advantage,  and  progres- 
sion is  rendered  possible. 

Talipes  equinus  is  by  far  the  most  common  of  the 
non- congenital  forms  of  club-foot.  It  usually  arises 
in  consequence  of  paralysis  of  the  anterior  muscles  of 
the  leg,  the  heel  being  elevated  by  the  unopposed 
action  of  the  muscles  of  the  calf  The  position  of  the 
foot^  is  essentially  the  same  as  in  the  congenital  form, 
but  some  modifications  are  met  with,  in  accordance 
with  the  amount  of  muscular  paralysis  and  the  du- 
ration of  the  deformity.  Thus  when  the  anterior 
muscles  are  completely  paralysed,  the  toes  become 
folded  backwards  and  the  sole  of  the  foot  contracted, 
as  in  fig.  12  ;  or,  on  the  other  hand,  if  the  extensors  of 
the  toes  retain  some  of  their  power,  the  phalanges  may 
be  drawn  forwards,  as  in  fig.  13.  In  either  of  these 
conditions,  as  will  be  seen  by  reference  to  the  illus- 
trations, the  foot  is  shortened  and  its  arch  increased. 

The  treatment,  as  in  the  congenital  form,  will  con- 
sist first  in  the  division  of  the  shortened  structures, 
secondly  in  the  mechanical  restoration  of  the  shape 
of  the  foot,  and  thirdly  in  the  improvement  of  its 
nutrition  and  mobility  by  friction  and  exercise. 
Operative  Thc  tcudo  AcHUis  must  be  divided,  and  when  the 
treatmeut.   ^^^^  ^^^^      increased,  any  contracted  tissues 

in  that  situation  must  also  be  subcutaneously  cut 
through. 

Mechanical  Thc  foot  is  then  to  be  brought  into  position  by  the 
treatment.  Scarpa's  shoc  or  thc  splint  represented  by  fig.  1 1 . 

'  See  p.  IL 
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The  latter  ans^Yers  perfectly  well  in  most  cases  ; 
but  in  severe  examples,  or  when  there  is  much  con- 
traction of  the  sole,  it  is  better  to  use  Scarpa's  shoe, 
and  to  adopt  the  plan  recommended  by  Mr.  Adams, 
of  stretching  the  sole  before  the  tendo  Achillis  is 
divided. 

Flexion  of  the  foot  should  be  carried  to  the  extent 


Figs.  12  and  13. — Vabikties  of  paealytic  talipes  equinus. 
(From  models  in  the  museum  of  St.  George's  Hospital.) 

which  is  permitted  in  the  natural  state  of  the  foot, 
which  it  will  be  remembered  is  to  an  angle  somewhat 
less  than  a  right  angle  with  the  leg.  This  part  of 
the  treatment  should  occupy  about  a  month,  and 
should  be  immediately  followed  by  friction  and  exer- 
cise. 

In  paralytic  cases  it  is  necessary  that  the  patient 
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should  wear,  when  walking,  a  Loot  with  lateral  sup- 
ports extending  to  the  leg,  and  with  a  joint  at  the 
ankle  to  prevent  extension  beyond  a  right  angle. 

Cases  are  sometimes  seen  in  which,  with  little  or 
no  elevation  of  the  heel,  there  is  considerable  increase  of 
the  arch,  and  contraction  of  the  sole,  of  the  foot.  To 
these  the  name  of  Talipes  cavus  is  given.  I  have  never 
seen  this  as  a  congenital  affection,  and  the  few  cases 
I  have  met  with  have  all  been  in  young  girls.  In  two 
of  these  cases  the  shortening  of  the  sole  was  accom- 
panied by  contraction  of  the  extensor  proprius  pollicis. 

I  am  inclined  to  thmk  that  this  deformity  is 
sometimes  produced  by  the  present  absurd  fashion  of 
wearing  high-heeled  boots.  I  have  also  seen  it  as  a 
symptom  of  neuromimesis. 

In  some  instances  this  variety  of  talipes  yields  to 
manipulation  and  the  application  of  a  splint,  but  in 
others  it  is  needful  to  divide  the  plantar  fascia,  and 
perhaps  the  short  flexor  muscle. 

Non- congenital  Talipes  calcaneus  differs  from  the 
congenital  form,  inasmuch  as,  being  usually  of  para- 
lytic origin,  it  tends  to  increase,  and  soon  reaches  a 
severe  degree  of  deformity. 

The  muscles  of  the  calf  become  stretched  and 
wasted,  the  foot  being  flexed  by  the  unopposed 
action  of  the  anterior  muscles.  The  heel  is  depressed 
and  the  os  calcis,  carrying  with  it  the  astragalus,  may 
assume  an  almost  vertical  position.  The  sole  of  the 
foot  is  at  the  same  time  shortened,  the  anterior  half 
of  the  tarsus  being  drawn  downwards  and  backwards 
towards  the  heel  (fig.  14). 

Thus  in  progression  the  heel  comes  first  to  the 
o-round,  the  elasticity  of  the  foot  is  lost,  and  the  gait 


is  awkward  and  lame.    In  the 


early  stages 


of  the 
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deformity  care  should  be  taken  to  prevent  its  increase,  Treatment 
by  the  use  of  a  boot  with  side-irons  and  a  stop-joint 
at  the  "ankle  to  prevent  flexion  of  the  foot  ;  while 
every  effort  should  be  made,  by  friction  and  passive 
exercise,  to  improve  the  nutrition  of  the  muscles  of 
the  calf.  The  metal  shoe  (fig.  11),  or  a  light  splint, 
must  be  worn  at  night. 


Fig.  14.— An  example  op  paralytic  talipes  calcaneus. 
(From  a  model  in  the  museum  of  St.  George's  Hospital.) 

When  thq  deformity  is  pronounced  and  the  calf 
muscles  remain  paralysed,  some  improvement  in 
walking  may  be  obtained  by  adding  to  the  boot  and 
side-irons  an  elastic  cord,  fastened  to  the  heel  and  to 
a  metal  band  surrounding  the  upper  part  of  the  leo-. 
If  the  sole  is  much  shortened,  the.  plantar  fascia  may 
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be  divided,  and  the  arch  pressed  down  by  bandaging 
the  foot  to  a  metal  shoe.  The  treatment  of  these 
cases  is,  however,  but  unsatisfactory  at  the  best. 

There  is  often  combined  with  the  condition  above 
described,  some  little  eversion  of  the  foot,  producing  a 
distortion  which  may  be  described  as  calcaneo -valgus  ; 
but  this  slight  variation  does  not  need  separate  con- 
sideration. 

Non-con-  Non-conqenitol  Talipes  varus  differs  from  the  con- 
genital .  .  . 

Talipes  genital  form  chiefly  in  the  comparative  absence  of 
rigidity  of  the  tissues,  and  in  the  defective  nutrition 
of  the  limb. 

In  spasmodic  cases,  such  as  are  seen  in  neuromi- 
mesis,  the  deformity  may  be  extreme  and  the  outward 
appearance  of  the  foot  exactly  resemble  the  congenital 
affection  ;  in  these  the  nutrition  of  the  limb  is  not 
impaired,  except  after  the  long  duration  of  the  dis- 
tortion. An  example  of  this  condition  is  related  at 
page  36. 

But  in  the  majority  of  instances  this  deformity, 
when  not  congenital,  is  the  result  of  infantile  paralysis, 
and  is  accompanied  by  wasting  of  the  muscles,  and 
lowered  vitality,  of  the  limb.  The  foot,  and  perhaps 
the  leff  also,  is  cold  and  flaccid,  and  the  skin  has  often 
a  purple  and  congested  appearance  ;  chilblains  and 
troublesome  ulceration  of  the  skin  are  of  common 
occurrence  ;  and  I  have  even  seen  gangrene  of  the 
toes  occur  from  very  slight  inflammation. 

When  the  paralys's  of  the  muscles  of  the  leg  is 
very  complete,  the  varus  position  is  gradually  pro- 
duced, and  the  limb  is  often  a  worse  than  useless 
appendage.  In  such  cases  I  have  seen  amputation 
performed  with  much  benefit,  as  a  means  of  ridding 
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the  i)atient  of  a  source  of  suffering  and  annoyance, 
and  rendering  possible  the  use  of  a  wooden  leg. 

Very  often,  however,  some  of  the  muscles  escape 
the  paralysis;  in  which  case  the  nutrition  of  the  limb 
is  less  defective,  and  much  improvement  may  be  ob- 
tained by  remedying  the  distortion. 

The  anatomical  changes  are  much  less  marked  in 
non-congenital  than  in  congenital  varus,  and  though 
the  foot  may  be  much  distorted,  it  has  not  the  rigid 
resistance  which  would  characterise  the  same  degree 
of  the  congenital  deformity.  In  paralytic  varus  the 
outline  of  the  foot  and  its  anatomical  characters  are 
ill  defined,  and  after  long  duration  it  is  prone  to 
exhibit  ulcers  over  the  points  of  pressure,  instead  of 
the  thickened  skin  seen  in  the  uncured  congenital 
cases. 

The  success  of  the  treatment  of  this  variety  of  pro, 
talipes  will  be  in  proportion  to  the  amount  of  mus- 
cular power  remaining  in  the  limb.  Thus  in  sj)as- 
modic  cases  of  short  duration,  a  complete  recovery 
may  be  anticipated  from  treatment  based  upon  the 
general  principles  I  have  laid  down  at  pages  41-43. 

In  paralytic  cases  the  result  will  depend  not  only 
upon  the  number  of  muscles  affected,  but  upon  the 
duration  of  the  deformity,  and  the  amount  of  wasting 
that  the  paralysed  muscles  have  undergone.  When 
even  but  a  small  amount  of  power  remains,  if  the 
wasting  is  not  advanced,  great  benefit  may  result  from 
the  restoration  of  the  normal  shape  of  the  foot,  and 
the  use  of  mechanical  supports.  These  means  enable 
whatever  muscular  power  remains  to  be  brought 
into  use,  and  this  exercise,  together  with  friction  and 
warmth,  may  lead  to  the  development  of  increased 
power  and  improved  vitality. 
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Treatment.  TliG  Operative  and  mecbaniciil  treatment  will  be 
similar  to  that  I  have  described  as  required  for  con- 
genital varus. 

The  anterior  tibial  tendon  will  usually  require 
division,  and  sometimes  the  posterior  tibial.  Section 
of  the  tendo  Achillis  is  less  often  needful. 

Great  care  is  required,  in  the  management  of  these 
cases,  to  prevent  the  formation  of  sloughs  from  the 
pressure  of  splints  and  bandages.  The  impaired 
vitality  of  the  skin  leads  to  the  occurrence  of  sores  on 
very  slight  provocation,  so  that  whatever  apparatus 
is  used  must  be  frequently  readjusted,  and  the  con- 
dition of  the  skin  over  all  points  of  pressure  carefully 
watched.  It  is  best,  I  think,  to  remedy  the  inversion 
by  the  use  of  a  splint,  as  described  at  page  23.  Subse- 
quently, after  division  of  the  tendo  Achillis,  the 
metal  shoe  (fig.  11)  should  be  applied,  and  by  means 
of  the  thumb- screw  the  position  of  the  sole-plate  can 
be  gradually  altered  so  as  to  overcome  any  eleva- 
tion of  the  heel. 

I  prefer  this  shoe  to  Scarpa's,  whenever  it  can  be 
used,  for  paralytic  cases,  because  there  is  less  chance  of 
producing  sloughs  when  the  foot  is  retained  in  the 
apparatus  by  bandaging,  than  if  straps  are  used  for 
the  purpose  ;  and  as  in  paralytic  tahpes  there  is  but 
little  rigidity  to  overcome,  the  simpler  apparatus  is 
usually  quite  efficient. 

If  sores  have  unfortunately  occurred  before  the 
treatment  is  undertaken,  its  difficulties  will  of  course 
be  greatly  increased.  The  first  step  will  then  be  to 
endeavour  to  heal  the  ulcers,  which  usually  require 
some  stimulating  application.  I  have  found  nothing 
answer  so  well  as  Peruvian  balsam,  spread  upon  a 
piece  of  lint  exactly  the  size  of  the  ulcer  ;  but  what- 
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ever  is  used  it  is  of  the  greatest  importance  to  main- 
tain the  heat  of  the  hmb  by  warm  clothing.  A  Large 
knitted  woollen  stockmg,  which  is  elastic  as  well  as 
warm,  should  be  drawn  over  the  limb.  This  can  be 
used  over  any  apparatus  that  is  subsequently  applied, 
and  should  be  worn  after,  as  well  as  during,  the 
treatment.  Care  should  also  be  taken  of  the  general 
health  of  the  patient,  which  should  not  be  interfered 
with  by  unnecessary  confinement.  Fresh  air,  warm 
loose  clothing,  and  the  addition  of  a  little  wine  to 
the  diet,  are  aids  which  materially  influence  the  pro- 
gress of  such  patients.  When  the  ulcers  are  healed 
they  should  be  protected  from  pressure  by  rings  of 
adhesive  felt  or  of  india-rubber.  The  skin,  over  any  of 
the  bony  prominences,  should  be  also  thus  guarded, 
and  may  besides  be  hardened  by  the  use  pf  a  lotion  of 
perchloride  of  mercury  dissolved  in  spirit. 

When  the  distortion  has  been  remedied,  the  use  of 
the  hmb  must  be  encouraged  ;  and  for  this  purpose, 
and  to  prevent  relapse,  mechanical  aid  will  be  need- 
ful. 

The  kind  of  apparatus  used  for  support  must,  of  Apparatus 
course,  vary  with  the  degree  of  paralysis;  but  it  ^"P''^'"''' 
should  be  so  constructed  as  to  interfere  as  little  as 
possible  with  the  natural  movements  of  the  lijnb, 
while  affording  the  required  support,  ajid  restraining 
the  tendency  to  recur  to  the  distorted  position.  If 
the  muscles  of  the  leg  only  are  weak,  a  boot  with  side- 
irons  attached  to  a  metal  band  which  is  strapped 
round  the  calf,  will  give  sufficient  support.  If  the 
thigh  muscles  have  lost  power,  the  irons  must  be 
carried  above  the  knee,  and  the  outer  one  attached  to 
a  pelvic  band.  At  night  the  metal  shoe  (fig.  11) 
may  be  worn. 

E  2 
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Many  variations  from  the  typical  forms  of  acquired 
talipes  described  above  are  met  with  in  practice,  and 
these  will  need  to  be  treated  on  the  same  principles, 
with  such  modifications  of  detail  as  the  peculiarities 
of  each  may  require. 

In  concluding  this  part  of  my  subject,  I  would 
only  further  urge  the  extreme  importance  of  the  care- 
ful examination  of  each  individual  case,  so  that  the 
accurate  ascertainment  of  the  cause  of  the  deformity 
may  determine  rightly  the  method  of  its  treatment. 
For  when  it  is  considered  that  the  same  or  allied  de- 
formities are  produced  by  so  many  and  various  causes, 
it  must  be  evident  that  a  right  diagnosis  is  only  to  be 
arrived  at  by  an  investigation  which  extends  beyond 
the  affected  limb,  and  includes  the  general  condition 
of  the  patient. 
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CHAPTER  II. 

TORTICOLLIS,  OR  WRY-NECK. 

1.  Torticollis,  or  wry-neck,  may  be  congenital  or 
non- congenital. 

In  either  case  the  deformity  is  produced  by  con- 
traction of  the  sterno-mastoid  muscle,  and  usually  also 
of  the  trapezius,  whereby  the  occiput  is  drawn  towards 
the  shoulder  of  the  atFected  side,  and  the  head  rotated  so 
that  the  chin  points  towards  the  opposite  clavicle. 

In  the  congenital  form  the  condition  of  the  af-  ^°°?^eck^^ 
fected  muscles  closely  resembles  that  observed  in 
club-foot.  The  sterno-mastoid  is  in  a  state  of  spastic 
contraction,  and  with  the  lapse  of  time  becomes  very 
much  shortened.  It  is  said  that  sometimes  only  part 
of  the  muscle  is  affected,  the  clavicular  or  the  sternal 
portion  being  contracted,  while  the  rest  of  the  muscle 
is  in  a  natural  condition.  My  own  opinion  is  that 
the  whole  muscle  is  always  involved  in  the  contrac- 
tion, although  in  many  cases  one  part  stands  out  more 
obviously  than  the  rest.  I  have  always  observed  that 
when  the  tenser  portion  has  been  divided,  the  rest  of 
the  muscle  comes  into  relief,  and  is  seen  to  be  also 
shortened. 

Although  the  sterno-mastoid  is  the  muscle  chiefly 

Muscles 

concerned,  the  trapezius  very  often  has  also  a  share  "^"'"^""^ 
in  the  production  of  wry-neck,  and  in  cases  of  long 
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standing  other  muscles  undergo  shortening,  from 
adaptation  to  the  distorted  position. 
Kcsuits  if  If  deformity  is  not  treated,  it  increases  with 
not  treated,  j^g  Juration,  and  leads  to  secondary  changes  of  great 
importance.  The  face  and  head  on  the  affected  side 
become  atrophied,  so  that  they  are  obviously  smaller 
than  the  opposite  side,  a  symptom  which  in  severe 
cases  soon  begins  to  be  apparent.  At  the  same  time 
the  cervical  spine  becomes  curved  and  twisted,  th6 
convexity  being  on  the  sound  side,  towards  which 
also  the  bodies  of  the  vertebrae  are  rotated,  a  condition 
giving  rise  to  compensatory  curves  in  the  lower  part 
of  the  column.  The  want  of  symmetry  and  the  obli- 
quity of  the  features  are  a  great  aggravation  of  the 
deformity,  and,  with  the  lateral  curvature,  furnish 
strong  reasons  for  undertaking  the  treatment  at  as 
early  a  period  as  possible. 

Dr.  Little  has  shown  that  '  not  unfrequently  wry- 
neck appears  to  result  from  straming  or  injury  to  the 
neck  during  difficult  labour,  from  traction  of  the  head 
by  instruments.'  ^ 
Wry-neck  A  commou  causc  of  wry-neck  in  children  is  in- 
flnmmation  flammatiou  or  suppuration  of  the  cervical  lymphatic 
of  glands.  g]ai-^(jg_  In  some  of  these  cases  the  distortion  arises 
from  the  child  voluntarily  holding  its  head  on  one 
side,  so  as  to  relax  the  tissues  of  the  neck,  and  thus 
relieve  the  pressure  upon  the  tender  glands.  But  in 
others  I  have  seen  such  severe  and  irresistible  con- 
traction of  the  sterno-mastoid,  as  to  indicate  clearly 
that  the  spinal  accessory  nerve  was  involved  in  the 
neisrhbourinp;  irritation.  In  either  of  these  cases  the 
distortion  disappears  or  is  greatly  diminished  by  the 
administration  of  ether   or   chloroform,   in  which 

1  Holmes'  System  of  Surgery,  vol.  iii.  p.  702,  2nd  ed. 
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respect  they  differ  from  tliose  in  which  the  head  is 
drawn  down  by  the  contraction  of  inflammatory  or 
cicatricial  material,  which  may  also  have  had  its 
orioin  in  elandular  disease. 

A  form  of  spasmodic  wry-neck  is  met  with  in  Spasmodic 
children,  which  seems  to  depend  in  some  instances 
upon  eccentric  nervous  irritation,  and  in  others  upon 
disturbance  of  the  nervous  centres  by  mental  or  other 
'causes.  The  chief  diagnostic  mark  of  this  class  is 
that  the  contraction  varies  m  intensity,  and  sometimes 
temporarily  disappears,  or  even  changes  sides. 

Closely  alhed  to  these  are  the  neuro-mimetic,  or  Neuro- 

.        ,  •I'll  f»  mimetic 

so-called  '  hysterical    cases,  in  which  the  spasm  of  wiy-neck. 
the  muscles  is  often  very  severe.    Here,  again,  the 
diagnosis  may  be  assisted  by  the  use  of  antesthetics, 
under  which  the  distortion  disaj)pears,  and  by  the  dis- 
covery of  other  evidences  of  nervous  disturbance. 

An  occasional  but  rare  cause  of  wry-neck  is  the  Paralj'tic 
paralysis  of  one  sterno-ma&toid,  by  which  the  mus- 
cular  balance  of  the  two  sides  is  disturbed. 

It  remains  only  to  mention  the  wry-neck  depen- 

.  ^  >-  Wry-neck 

dent  upon  disease  of  the  cervical  vertebraa,  which  of  '^i^- 
course  diiFers  from  all  the  other  forms,  in  that  the  cervical 
bone  disease  is  the  important  element  in  its  produc- 
tion, and  renders  it  proportionately  more  serious.  It 
is  generally  accompanied  by  the  characteristic  sym- 
ptoms of  cervical  caries  ;  the  extreme  rigidity  of  the 
neck,  the  resistance  to  any  kind  of  movement,  the 
pain  caused  by  pressure  upon  the  vertex,  the  pre- 
sence of  inflammatory  thickening,  or  perhaps  of  sup- 
puration, and,  it  may  be,  the  scrofulous  aspect  of  the 
patient. 

It  is  well  to  remember,  however,  that  any  of  these 
symptoms  may  be  absent  even  when  there  is  advanced 
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caries  of  tbe  vertebraj.  I  have  recorded  ^  a  case  of 
wry-neck  dependent  upon  extensive  destruction  of  the 
atlas  and  axis,  in  which  repeated  and  careful  examina- 
tions failed  to  discover  any  evidence  of  the  bone  disease. 
The  patient,  a  boy  of  eight  years,  and  of  healthy 
parentage,  seemed  to  have  nothing  the  matter  with 
him  except  Avry-neck.  There  was  no  pain  on  rotat- 
ing, or  nodding,  or  pressing,  the  head,  no  difficulty  in 
raising  it,  none  of  the  characteristic  fear  of  moving 
the  head  ;  no  thickening  over  the  bones,  no  tender- 
ness or  swelling  behind  the  pharynx.  After  a  time, 
however,  he  began  to  lose  flesh,  and  eventually  died 
of  tubercular  meningitis.  On  post-mortem  examina- 
tion, it  was  found  that  the  two  superior  articulating 
processes  of  the  axis  were  greatly  worn  away  by 
caries,  the  left  being  almost  entirely  destroyed  •  the 
odontoid  process  was  reduced  to  about  half  its  natural 
size,  and  the  lateral  masses  of  the  atlas  were  exten- 
sively ulcerated. 

Treatment.  The  treatment  of  congenital  wry-neck  consists 
first,  in  the  division  of  the  sterno-mastoid  muscle  ; 
secondly,  in  the  restoration  of  the  head  to  the  straight 
position  ;  thirdly,  in  manipulation  and  exercise  of 
the  muscles  concerned. 

The   sterno-mastoid  should  be  subcutaneously 

stcrnr"  °  divided  about  a  finger's  breadth  above  its  attachment 
to  the  clavicle  and  sternum.  The  head  being  pulled 
upon  by  an  assistant,  so  as  to  make  the  muscle  tense, 
a  puncture  is  made  at  the  edge  of  the  muscle  with  a 
sharp-pointed  tenotome.  Through  this  puncture  the 
angle-pointed  tenotome  (fig.  9,  d)  is  passed  beneath 
one  portion  of  the  muscle,  which  is  then  divided  by 
a  slie-ht  movement  of  the  knife  towards  the  skin. 

1  Clinical  Society's  Transactiom,  vol.  iii.  p.  7.  • 
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The  remaining  tendon  should  then  be  divided  in 
the  same  manner,  tln'Oiigh  a  separate  puncture, 
that  portion  being  first  cut  which  is  the  most  pro- 
minent. 

The  wounds  bemg  closed  with  lint  and  plaster, 
the  head  should  be  at  once  restored  as  far  as  is 


Fig.  15. — Jacket  of  leather,  or  '  poroplastic  '  material, 

WITH  iron  support  FOR  THE  HEAD  (SAYRE'S  '  JURYMAST '). 

possible  to  its  natural  position,  and  retained  there  by 
a  suitable  apparatus.  It  is  very  difficult  to  keep  any 
instrument  efficiently  applied  for  this  purpose,  be- 
cause of  the  roundness  of  the  head,  and  the  ease 
with  which  pressure  produces  a  sore  upon  the  skin 
of  children. 

While  the  patient  is  kept  in  bed,  the  simplest 
means  of  retaining  the  head  in  position  is  to  secure 
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it  in  a  padded  wooden  frame,  which  is  fixed  to  tlie 
bed  and  to  the  shoulders  of  the  patient. 

A  poroplastic  or  leathern  jacket,  with  an  iron 
support  to  which  the  head  can  be  fixed  by  straps,  is 
also  an  efficient  appliance,  and  is  the  best  kind  of 
apparatus  for  the  patient  to  wear  when  up  and  about 
(fig.  15). 

For  cases  in  which  the  head  can  at  once  be  brousht 
to  the  natural  position,  a  poroplastic  or  leathern  collar, 
moulded  accurately  to  the  shoulders  and  head,  may 
be  applied  to  prevent  a  recurrence  of  the  deformity. 

About  ten  days  after  the  tenotomy,  manipulation 
should  be  commenced,  the  head  being  systematically 
pulled  and  twisted  in  a  direction  oppose  to  that  of 
the  distortion.  This  should  be  done  two  or  three 
times  a  day,  the  instrument  being  of  course  removed 
for  the  purpose. 

Passive  exercise  of  this  kind  should  be  practised 
for  a  considerable  time  after  the  distortion  has  been 
overcome,  and  precautions  should  be  taken  against  a 
recurrence  of  the  deformity,  by  causmg  some  form  of 
apparatus  to  be  worn  as  long  as  there  is  any  such 
tendency. 

In  non- congenital  wry-neck,  section  of  the  sterno- 
mastoid  is  less  constantly  required. 

When  the  deformity  depends  upon  disease  of  the 
cervical  glands,  it  will  be  well  first  of  all  to  ascertain 
how  far  it  yields  under  the  administration  of  an 
anfesthetic. 

If  when  muscular  relaxation  has  thus  been  pro- 
duced, the  sterno-mastoid  still  remains  tense,  it  is 
better  to  divide  it  at  once  ;  thenecessity  for  the  opera- 
tion will  usually  be  found  to  depend  chiefly  upon 
the  duration  of  the  contraction.    If,  however,  the 
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natural  position  can  be  at  once  obtained,  the  head 
should  be  fixed  before  the  patient  recovers  from  the 
anaesthetic,  and  a  restraining  apparatus  applied  as  soon 
as  possible.  Sand  pillows  may  be  temporarily  used  for 
this  purpose.  Passive  movements  must  be  daily  used, 
and  may  be  combined  with  friction  with  oil  or  other 
lubricants. 

In  the  spasmodic  form  of  wry-neck  of  nervous 
origin,  careful  search  must  be  made  for  any  cause  of 
irritation,  such  as  intestinal  worms,  phimosis,  or  consti- 
j)ated  bowels.  If  the  distortion  does  not  disappear 
upon  the  removal  of  "any  such  source  of  irritation  as 
may  be  discovered,  ether  should  be  administered,  and 
the  head  placed  in  a  restraining  apparatus  to  keep  it 
in  good  position  ;  this  should  be  followed  by  daily 
manipulation. 

Hysterical  wry-neck  is  often  a  very  troublesome 
affection — the  muscular  spasm  being  extremely 
severe,  and  only  to  be  overcome  by  the  use  of  an 
anassthetic.  The  treatment  should  be  directed  to  the 
condition  of  the  nervous  system,  and  carried  out,  as 
far  as  possible,  without  apparatus  or  special  attention 
to  the  neck.  The  shower  bath  is  often  a  valuable  aid 
to  other  treatment. 

When  wry-neck  depends  upon  caries  of  the  cer- 
vical spine,  the  position  may  be  very  cautiously  and 
gradually  remedied ;  and  by  the  long- continued 
maintenance  of  complete  rest,  combined  with  the 
administration  of  appropriate  tonics,  the  patient  will  be 
placed  under  the  conditions  most  favourable  for  the 
arrest  of  the  disease  and  the  production  of  ankylosis. 
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CHAPTER  III. 

DISTORTIONS  OF  THE  UPPER  EXTREMITY. 


In  the  upper  extremity,  contractions  and  distortions 
are  met  with  of  analogous  kinds  to  those  which  have 
been  described  as  affecting  the  lower  extremity  ;  but 
the  hands  are  much  less  often  affected  than  the  feet. 
Club-hand.  Flcxiou  of  the  fiugcrs,  and  of  the  hand  at  the 
wrist-joint,  is  met  with  as  a  congenital  condition,  and 
somewhat  resembles  club-foot.  The  muscles  and 
other  soft  parts  are  contracted  on  the  palmar  aspect, 
while  those  on  the  dorsal  surface  are  unduly 
stretched. 

Sometimes  only  one  or  two  fingers  are  flexed  ; 
and  this  condition  may  be  due,  either  to  muscular  con- 
traction, or  to  a  deficiency  in  the  skin  and  perhaps  in 
the  palmar  fascia. 
Infantile  Similar  distortions,  usually  in  the  direction  of 

paraijsib.    fjg-j^j^Qjj^  ^j.q  r^jgQ  qqqji  ag  ^j-^g  rcsult  of  infantile  paralysis  ; 

and  cases  also  occur  similar  to  those  described  at 
page  35,  in  which  a  number  of  the  muscles  are  in  a 
state  of  permanent  rigidity,  and  the  distortion  of  the 
hand  is  only  one  among  other  manifestations  of  disease 
of  the  nervous  centres. 
Reflex  con-  Transient  contractions  are  commonly  seen  in 
children,  in  consequence  of  peripheral  irritation  ;  fa- 
miliar examples  of  which  are  the  clenched  hand,  or 
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adducted  .tluimb,  associcated  with  teething  or  with 
intestinal  irritation. 

Severe  contractions  of  the  upper  extremity  are  Neuro- 

-  .  1    .  p  •         •  mimesis. 

also  met  with  m  cases  ot  nem^o^mimesis. 

The  treatment  of  congenital  contractions  of  the  Trcatmer 
hand  is  much  less  satisfactory  than  of  the  correspond- 
ing deformities  of  the  foot.  When  only  one  or  two 
fingers  are  affected,  the  condition  of  flexion  may  be 
overcome  by  the  application  of  a  splint  to  the  palmar 
surface  of  the  forearm  and  finger.  The  splint  should 
be  of  flexible  metal,  which  can  be  gradually  straight- 
ened as  the  tissues  yield.  Daily  manipulation,  and 
friction  of  the  contracted  surface  with  oil,  must  be 
perseveringly  carried  on  at  the  same  time.  If  when 
the  skm  has  yielded,  any  band  of  contracted  fascia  or 
tendon  can  be  felt,  this  may  be  subcutaneously  divided. 

In  the  cases  in  which  flexion  at  the  wrist-joint  is 
added  to  contraction  of  the  fingers,  prolonged  attempts 
should  be  made  to  overcome  it  by  the  use  of  splints 
and  daily  manipulation,  for  tenotomy  in  this  condition 
is  not  followed  by  satisfactory  results.  As  the 
children  grow  older,  use  of  the  hand  and  fingers 
should  be  encouraged,  the  splmt  being  always  worn 
at  night.  If  after  some  improvement  has  been  ob- 
tained by  these  means,  there  are  any  tight  bands  of 
fascia  or  tendon  which  appear  to  resist  further  ex- 
tension, they  must  be  subcutaneously  divided  ;  but 
this  should  not  be  done  until  mechanical  extension 
and  manipulation  have  been  perseveringly  used. 

When  contraction  is  due  to  infantile  paralysis 
affecting  the  muscles  of  the  forearm,  every  effort 
should  be  made  to  improve  the  nutrition  and  power 
of  the  weak  muscles,  by  friction,  exercise,  and  the 
careful  mamtenance  of  the  temperature  by  warm 
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clothing  ;  at  the  same  time  that  suitable  ap[)aratiis  is 
applied  to  overcome  the  deformity,  or  at  least  prevent 
its  increase.  Much  may  be  done  by  the  proper  use  of 
simple  splints,  and  it  is  to  be  remembered  that  daily 
attention  is  of  more  value  than  complicated  apparatus. 
Whatever  appliance  is  used,  it  must  be  removed  every 
day  for  the  proper  exercise  of  the  part ;  and  it  is 
worth  while  to  instruct  the  parents  or  nurse  in  the 
kind  of  manipulations  which  are  required,  so  that  this 
part  of  the  treatment  may  be  efficiently  carried  out 
for  a  long  period. 

These  cases,  as  well  as  those  of  reflex  and  hys- 
terical contraction,  must  be  treated  on  the  general 
principles  enunciated  concerning  the  analogous  con- 
dition in  the  lower  extremity  (see  pp.  39-40). 

Webbed  Webbed  iinqers  is  a  not  uncommon  con2:enital  de- 

fingers,  d    'I  CI  ^ 

formity.    Some,  or  all,  of  the  fingers  are  jomed  by  a 
band  of  skin  which  stretches  across  the  natural  cleft 
between  them.     The  affection  is  symmetrical  and 
occurs  in  the  toes  also.    It  is  of  so  little  consequence 
in  the  toes  that  it  is  not  worth  while  to  interfere 
with  it ;  but  in  the  hands  it  is  an  obvious  deformity 
as  well  as  inconvenience,  and  should  be  operated  upon 
as  soon  as  the  child  is  in  suitable  condition. 
Treatment        The  Operation  which  seems  to  me  by  far  the  best, 
fingers.      and  from  which  I  have  obtamed  excellent  results,  is 
that  which  I  believe  was  devised  by  M.  Didot,  of 
Liege,  a  description  of  which  is  here  copied  from  Mr. 
Erichsen's  work  on  surgery  :  ^ — 
Operation.        '  Supposing  the  ifidex  and  middle  fingers  to  be 
webbed,  the  following  would  be  the  procedure  to  be 
adopted,  which  is  of  course  equally  adapted  to  any  of 

1  The  Science  and  Art  of  Surgery,  Ly  J.  Eric  Ericliscn.    7th  cd, 
vol.  ii.  p.  365, 
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the  other  fingers  :  1.  The  surgeon  makes  an  incision 
along  the  median  line  of  the  palmar  aspect  of  the 
index  finger,  extending  the  whole  length  of  the  web. 

2.  Two  small  transverse  incisions  are  now  made  at 
the  upper  and  lower  ends  of  the  longitudmal  in- 
cision, extending  from  it  to  the  ends  of  the  web. 

3.  The  rectangular  flap  thus  defined  is  dissected  back 
as  thick  as  possible,  so  that  its  base  corresponds  to 
the  mid-line  of  the  web.  4.  A  corresponding  longi- 
tudinal incision  is  now  made  along  the  dorsal  surface 
of  the  middle  finger,  but  comes  rather  further  down 
on  the  hand.  The  two  transverse  incisions  at  its 
upper  and  lower  ends  are  next  made,  and  the  flap  thus 
defined  is  dissected  back,  and  when  the  knife  reaches 
the  mid-line  of  the  web,  the  fins^ers  will  be  found  to 
be  separated.  5.  The  next  and  last  step  of  the 
operation  is  to  wrap  each  flap  round  the  raw  surface 
of  the  finger  to  which  it  continues  to  be  attached, 
and  to  fix  in  situ  by  three  or  four  points  of  suture. 
Thus  the  raw  surface  on  the  index  finger  will  be 
covered  by  the  flap  taken  from  the  dorsum  of  the 
middle  finger  and  vice  versa.'' 


Contraction  of  the  Palmar  Fascia  (Dupuytren's 
Finger  -  Contraction ) . 

This  is  a  disease  in  which  one  or  more  of  the  oupuy- 
fingers  are  drawn  down  towards  the  palm  of  the  hand,  gTr"co.?" 
in  consequence  of  a  thickening  and  contraction  of  the 
palmar  fascia  and  its  digital  prolongations.  It  is 
usually  associated  with  the  name  of  the  distinguished 
surgeon  who  first  accurately  described  its  pathology, 
and  is  conveniently  distinguished  as  '  Dupuytren's 
finger- contraction.'     The  disease  commences   as  a 
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Morbid  thickening  and  hardening  of  tlie  central  or  the  inner 
portion  01  the  palmar  lascia,  which  can  be  felt  as  a 
dense  knot  beneath  the  skin  of  the  palm.  To  this 
knot  after  a  time  the  skin  becomes  adherent,  and  from 
thence  can  be  traced,  usually  toward  the  inner  fin- 
gers, hard  cords  of  similarly  indurated  fascia.  At  the 
same  time  the  fingers  to  which  the  cords  of  fascia 
pass,  are  gradually  drawn  towards  the  palm,  and 


Fig.  16. — An  example  of  dupuyteen's  fingbr-conteagtion. 
(From  a  model  in  tlie  Museum  of  St.  George's  Hospital.) 

sometimes  the  second  phalanx  becomes  bent  upon  the 
first.  Occasionally,  however,  the  thickening  first 
affects  the  digital  portion  of  the  fascia,  and  spreads 
from  thence  upwards  towards  the  palm.  In  these 
cases  the  second  phalanx  of  the  finger  becomes  bent 
upon  the  first,  before  the  first  phalanx  is  drawn 
towards  the  palm. 

In  the  late  stages  of  the  disease,  the  hardenmg  of 
the  fascia  extends  from  the  centre  of  the  palm,  up- 
wards towards  the  wrist. 
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The  progress  of  the  disease  is  slow  and  almost 
painless,  the  distortion  of  the  fingers  being  the  chief 
inconvenience  to  which  it  gives  rise. 

The  little  and  ring  fingers  are  by  far  the  most 
commonly  afi'ected,  although  the  disease  may  spread 
to  the  fascia  of  the  outer  fingers  ;  and  more  rarely 
even  to  the  thumb.  It  is  most  frequently  met  with 
in  men  after  the  period  of  middle  life,  and  is  seldom 
seen  m  young  people,  or  in  women.^ 

I  believe  that  this  aff'ection  may  be  generally  Causes, 
looked  upon  as  a  manifestation  of  the  gouty  diathesis, 
although  it  may  probably  be  developed,  as  well  as 
aggravated,  by  a  use  of  the  hands  involving  pressure 
upon  the  palms.  But  sometimes  no  constitutional 
nor  local  cause  can  be  discovered  to  account  for  the 
occurrence  of  the  disease. 

Dupuytren  ''^  showed  by  most  careful  dissections, 
that  the  essence  of  the  disease  was  the  contraction  of 
the  palmar  fascia,  and  that  the  tendons  and  joints 
were  entirely  unaffected. 

It  is  true  that  in  some  of  these  cases  the  joints  of 
the  fingers  may  be  enlarged  by  rheumatic  gout ;  but 
this  is  an  accidental  complication. 

The  best  method  of  treating  this  deformity  is  that  Treatment, 
introduced  by  Mr.  Adams, ^  which  consists  of  '  making 
subcutaneous  divisions  of  the  fascia  and  its  digital 
prolongations,'  and  '  bringing  the  finger,  or  fingers, 
as  nearly  as  possible  into  the  fully  extended  position, 

'  Mr.  Adams  {Observations  on  ContractAons  of  the  Fingers,  &c., 
Churchill,  1879,  p.  1)  says  he  has  never  seen  it  in  women.  I  have,  how- 
ever, recently  had  under  my  care  two  young  women  in  whom  the  disease 
was  well  marked  ;  one  a  nurse,  of  gouty  ancestry,  the  other  a  housemaid, 
who  was  apparently  in  perfect  health. 

*  Legons  Orales,  vol.  i.  p.  3,  Bailliere,  Paris,  1832. 

'  Op.  cit.  p.  48. 

F 
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at  the  time  of  the  operation,'  a  retentive  splint  being 
worn  for  some  time  afterwards.  Mr.  Adams  justly 
points  out  that  having  regard  to  the  pathology  of  the 
disease,  we  should  endeavour  '  to  widen  as  quickly  as 
possible  the  gaps  made  by  the  incisions  in  the  fascia, 
with  the  view  of  preventing  union  of  the  divided 
fascia,  or  to  have  the  union  as  feeble  as  possible  ; 
objects  precisely  the  reverse  of  those  we  desire  to 
obtain  after  the  subcutaneous  division  of  tendons.' 

The  contracted  bands  should  be  divided  by  the 
small  knife  represented  at  a,  fig.  9,  the  blade  of 
which  should  be  introduced  between  the  skin  and  the 
fascia,  the  section  being  made  from  without  inwards. 
Mr.  Adams  recommends  that  the  first  puncture  should 
be  made  over  that  part  of  the  fascia  nearest  to  the 
wrist,  the  second  dividing  the  same  band  nea.r  the 
web  of  the  fingers,  so  that  the  portion  of  fascia 
between  the  two  divisions,  which  is  often  adherent  to 
the  skin,  is  isolated  from  its  connections  above  and 
below.  Other  punctures  must  be  made  at  the  webs 
between  the  fingers,  for  the  division  of  the  lateral 
bands  of  contracted  fascia.  Lint  and  plaster. should 
be  applied  to  the  punctures  in  the  same  manner  as 
after  tenotomy.  The  hand  and  fingers  should  then 
be  bandaged  to  a  well-padded  metal  splint,  applied 
with  the  fingers  as  nearly  as  possible  in  a  condition 
of  complete  extension. 

If  only  the  first  phalanx  of  the  finger  is  flexed, 
immediate  extension  can  usually  be  made,  unless  the 
contraction  be  of  very  long  standing  ;  but  if  the  second 
phalanx  is  also  flexed,  the  finger  can  only  be  partially 
straightened  at  first,  and  the  remaining  extension 
must  be  made  gradually,  either  by  splints,  or  by  a 


dupuytren's  finger-contraction.  67 

special  instrument  with  rack  and  pinion  movements 
for  the  purpose. 

After  the  contraction  has  been  completely  over- 
come, or  if  immediate  extension  has  been  made  after 
about  three  weeks,  the  finger  should  be  used,  mani- 
pulation and  friction  with  oil  should  be  practised 
daily,  and  a  retentive  splint  should  be  worn  at 
night  for  two  or  three  months.^ 

All  advanced  cases,  I  have  no  doubt,  are  best 
treated  at  once  in  the  manner  above  described,  to  the 
success  of  which  I  can  testify  from  experience; 
whereas  for  these,  palliative  measures  are  useless. 

But  in  the  commencement  of  the  disease,  before 
any  considerable  contraction  has  taken  place,  and 
while  the  thickening  of  the  fascia  is  the  most  marked 
feature,  I  have  seen  much  improvement  from  the 
use,  locally,  of  the  camphorated  mercurial  ointment, 
and  the  administration  internally  of  remedies  directed 
against  the  gouty  diathesis. 

^  See  Adams,  Op.  cit.  p.  55. 


t"  2 
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CHAPTER  IV, 


DISTORTIONS  OF  THE  LOWER  EXTREMITY  CONGENITAL 

DISLOCATION  OF  THE  HIP. 


Congenital 
dislocation 
of  hip. 


Causes. 


Some  amount  of  displace  meat  of  the  bones  of  a  joint 
is  a  not  uncommon  concomitant  of  many  congenital 
deformities.  Such  conditions  are  found  in  combina- 
tion with  defective  development  of  the  bones  and 
muscles,  and  often  with  paralysis  and  idiocy.  These 
are  not  therefore  true  dislocations,  but  rather  malfor- 
mations, of  which  more  or  less  displacement  of  the 
bones  forms  a  part. 

But  congenital  dislocation  at  the  hip-joint  is  met 
with,  unaccompanied  by  any  other  abnormality  ;  and 
in  these  cases  there  is  usually  no  change  in  the  head  of 
the  femur  or  the  acetabulum  at  birth,  although  sub- 
sequently they  undergo  important  alterations. 

Probably  most  of  the  congenital  dislocations  of  the 
hip  occur  during  parturition,  as  a  result  of  traction 
made  upon  the  thighs,  to  assist  delivery  in  breech 
presentations.  Mr.  Brodhurst  asserts  that  '  this  dis- 
location never  occurs  except  with  a  preternatural 
labour,  and  it  occurs  especially  with  a  presentation  of 
the  nates.'  ^  It  is  most  common  in  the  female  sex. 
When  only  one  femur  is  displaced,  the  condition 
will  probably  be  discovered  soon  after  birth,  because 
of  the  difference  in  the  length  of  the  limbs  ;  but 

'  Lectures  on  OrtlwpceAic  Surgery,  by  B.  E.  Brodhurst,  p.  IGO. 


CONGENITAL  DISLOCATION  OF  HIP.  G9 

usaally  the  dislocation  is  of  both  hips,  and  then,  the 
two  hmbs  being  similarly  affected,  it  is  often  over- 
looked until  the  child  begins  to  walk. 

The  head  of  the  thigh  bone  is  in  all  these  cases 
found  on  the  dorsum  of  the  ilium,  above  and  poste- 
rior to  the  acetabulum,  where  it  can  be  felt  on  rotat- 
ing the  limb. 

When  the  child  is  old  enough  to  stand  upright,  and  symptoms, 
to  walk,  the  symptoms  become  pronounced  and  easily 
recognised.  In  the  usual  form  of  this  dislocation,  in 
which  both  limbs  are  affected,  the  appearance  of  the 
patient  is  peculiar  and  can  hardly  be  mistaken.  There 
is  marked  lordosis,  and  a  corresponding  prominence  of 
the  abdomen  and  buttocks.  The  trochanters  project, 
and  are  at  a  higher  level  than  is  natural,  that  is  to 
say,  their  upper  border  reaches  above  a  luie  drawn 
from  the  anterior  superior  spine  of  the  ilium  to  the 
tuberosity  of  the  ischium.  The  pelvis  becomes  tilted 
obUquely  forwards,  so  that  the  sacrum  is  unduly 
raised,  and  the  lower  limbs  appear  of  disproportionate 
length.  The  child  walks  with  an  awkward  gait, 
rolling  the  body  from  side  to  side,  but  without  pain 
or  difficulty.  If  only  one  hip  is  dislocated,  there  is 
of  course  an  inequality  in  the  length  of  the  two  limbs, 
and  a  more  obvious  linip ;  there  is  generally  also  a 
greater  amount  of  weakness  of  the  joint,  and  some 
wasting  of  the  muscles. 

The  treatment  of  this  deformity  is  attended  with  Treatment, 
great  difficulty,  and  can  only  be  successfully  under- 
taken in  early  life. 

In  young  children,  the  dislocation  can  usually  be 
reduced  by  moderate  traction  upon  the  limb  in  the 
extended  position,  but  it  is  not  easy  to  retain  the 
head  of  the  bone  in  the  acetabulum.    A  well-fitting 
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splint  should  be  moulded  to  the  pelvis  and  thigli,  and 
extension  kept  up  for  several  months  before  the  child 
is  allowed  to  use  the  limb. 
Operative.  In  older  children,  the  tendency  to  displacement  of 
the  head  of  the  bone  may  be  overcome  by  the  sub- 
cutaneous section  of  the  muscles  inserted  into  the 
trochanter,  as  recommended  and  practised  by  Mr. 
Brodhurst.^  After  the  division  of  these  muscles,  espe- 
cially the  glutei  and  rotators,  the  head  of  the  bone  can 
be  kept  in  the  acetabulum  by  bandaging  the  limb  to  an 
ordinary  straight  splint,  such  as  is  used  for  fractured 
thigh. 

Median-  After  two  or  three  months  passive  movement 

should  be  employed  daily  ;  and  when  this  has  been 
practised  for  another  month,  if  there  is  no  tendency  to 
displacement  of  the  head  of  the  bone,  the  child  may 
be  allowed  to  walk  with  a  splint  applied  to  the  hip. 
As  the  joint  gains  firmness  and  strength,  the  restrain- 
ing apparatus  may  be  gradually  dispensed  with. 

If,  however,  the  dislocation  is  not  reduced  in 
early  life,  the  acetabulum  becomes  altered  in  shape 
and  partially  filled  up,  and  the  head  of  the  femur 
forms  a  cavity  for  itself  upon  the  dorsum  of  the  ilium, 
where  a  false  joint  is  eventually  formed. 

Distortions        Various  non- congenital  distortions  of  the  toes  are 

of  the  toes.  with,  besides  those  described  in  connection  with 
club-foot,  most  of  which  are  the  result  of  wearing  too 
narrow,  or  otherwise  badly- shaped,  boots. 

The  most  common  distortion  of  this  kind  is  the 
displacement  outwards  of  the  phalanges  of  the  great 
toe,  whereby  a  partial  dislocation  takes  place  at  the 
metatarso-phalangeal  joint,  and  the  head  of  the  meta- 

Bunion.      tarsal  bone  becomes  unduly  prominent  on  the  inner 

1  Oji.  cit.  p.  1C7. 
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side  of  the  foot,  fig.  17.  The  pressure  to  which  the 
head  of  tlie  metatarsal  bone  is  thus  subjected  gives  rise 
to  the  formation  of  a  '  bunion,'  that  is,  to  a  thickening 
and  induration  of  the  skin  over  the  bony  prominence, 
"and  the  development  of  a  bursa  between  the  skin 
and  the  joint  beneath.  In  the  course  of  time  other 
changes  ensue.  The  great  toe  is  thrust  beneath  the 
adjacent  toes,  which  are  pushed  upwards  and  back- 
wards ;  the  internal  lateral  ligament  of  the  distorted 
joint  becomes  elongated  ;  and  adhesions  form  between 


Fig.  17.— Distortion  op  toes,  the  result  op  wearing  badly- 
shaped  BOOTS. 

the  bony  projections  on  the  outer  side  of  the  head  of 
the  metatarsal  bone  and  the  base  of  the  first  phalanx. 
In  persons  with  a  gouty  or  rheumatic  tendency  the  head 
of  the  metatarsal  bone  often  becomes  enlarged,  especially 
on  its  inner  side.  The  articular  cartilage  is  more  or 
less  absorbed,  and  the  movement  of  the  joint  greatly 
restricted.  In  all  cases  of  this  deformity,  the  elasticity 
and  mobility  of  the  foot  are  materially  impaired,  and 
in  many  instances,  much  suffering  is  caused  by  the 
frequent  recurrence  of  inflcimmation  of  the  bursa. 
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This  displacement  of  the  great  toe  results  from 
the  foot  being  confined  in  too  narrow  boots  ;  and  the 
same  cause  often  gives  rise  to  a  similar  condition  of 
the  fifth  toe,  and  to  the  angular  flexion  and  thrusting 
backwards  of  the  remaining  toes,  all  of  which  are  well 
shown  in  fig,  17,  which  is  a  very  accurate  represen- 
tation of  the  foot  of  a  man,  whose  toes  had  been  thus 
distorted  for  several  years. 

Treatment. 

The  first  essential  in  the  treatment  of  this  condi- 
tion of  the  toes,  is  that  only  well-fitting  boots,  with  a 
sufiSiciently  wide  sole,  should  be  worn. 

It  may  not  be  out  of  place  here  to  point  out  that 
in  the  natural  condition  of  the  foot,  the  great  toe  is  in 
a  nearly  straight  line  with  the  inner  border  of  the 
foot ;  so  that  a  boot  which  is  narrowed  towards  the 
point,  by  the  sloping  outwards  of  its  inner  border,  is 
incorrectly  made,  and  must  necessarily  tend,  as  we  so 
often  see,  to  produce  the  displacement  of  the  great  toe 
which  is  described  above.  From  the  second  to  the 
fifth  the  toes  gradually  diminish  in  length,  so  that  if 
the  wearer  so  choose,  the  boot  may  be  made  with  a  cor- 
responding slope  on  the  outer  side,  without  producing 
any  harmful  pressure. 

In  recently  formed  bunions  and  in  cases  wherein 
the  displacement  outwards  of  the  great  toe  is  not 
of  lone:  duration,  it  is  sufiicient  that  the  distorted 
phalanges  be  strapped  to  a  narrow  splint,  fixed  to 
the  inner  border  of  the  foot,  and  thus  brought  into 
a  right  line  with  the  metatarsal  bone.  The  bunion 
should  be  protected  by  a  horseshoe- shaped  piece 
of  felt,  and  the  boots  made  of  sufiicient  width  to 
admit  of  the  splint  without  uncomfortable  pressure. 
For  some  time  after  the  splint  is  discontinued,  it 
is  well  to  have  the  boots  made  with  a  separate 
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space  for  the  great  toe,  to  prevent  any  recurrence  of 
the  outward  displacement. 

When,  however,  the  distortion  is  of  long  duration, 
a  satisfactory  result  can  hardly  be  obtained  without 
treatment  which  necessitates  an  abstmence  from 
walking  for  a  time  ;  although  when  persons  are  un- 
willing to  submit  to  this,  a  great  deal  of  improvement 
may  be  obtained  by  the  persevering  use  of  the  method 
described  above. 

In  severe  and  long-standing  cases,  the  patient 
should  be  confined  to  a  couch  ;  and  while  under  the 
influence  of  an  antesthetic,  the  toe  should  be  forcibly 
straightened  as  far  as  possible,  the  extensor  tendon  of 
the  great  toe  being  subcutaneously  divided  if  it  seems 
necessary.  The  foot  should  then  be  placed  in  a 
padded  metal  shoe,  made  after  the  fashion  of  that 
shown  in  fig.  11,  but  with  a  spring  fixed  to  its  inner 
border,  to  which  the  great  toe  is  strapped,  and  thus 
held  in  position.  If  any  inflammation  of  the  joint 
ensue,  it  must  be  allayed  by  the  use  of  ice,  or  other 
appropriate  measures. 

Subsequently,  the  prominence  of  the  head  of  the 
metatarsal  bone  must  be  carefully  protected  from 
pressure,  and  the  great  toe  placed  in  a  separate  com- 
partment of  the  boot. 

The  displacement  of  the  little  toe  may  be  treated 
in  a  similar  manner. 

Cases  are  also  met  with,  in  which  the  toes  are  re-  Hammer- 
tracted  towards  the  metatarsus  and  bent  at  an  angle 
at  the  first  joint ;  in  the  position  in  which  the  second, 
third,  and  fourth  toes  are  seen  in  fig.  17.  This  con- 
dition, which  is  sometimes  called  '  hammer-toes,'  may 
efl'ect  only  one  toe,  usually  then  the  second,  and  may 
be  unaccompanied  by  any  lateral  distortion  of  the 
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Causes. 


Treatment. 


Ingrowing 
toe-nail. 


phalanges.  It  is  often  produced  as  seen  in  fig.  17, 
by  the  thrusting  of  the  first  and  fifth  toes  beneath 
the  second,  third,  and  fourth  ;  and  by  wearing 
boots  which  are  too  short,  or  which  have  high  heels. 
Occasionally,  however,  it  seems  to  arise  in  some  dis- 
turbance of  the  nervous  system  and  without  any  local 
cause.^ 

As  a  result  of  the  pressure  which  is  thus  thrown 
upon  the  heads  of  the  metatarsal  bones,  a  troublesome 
bunion  forms  over  their  plantar  surface. 

In  cases  of  this  kind,  when  of  long  duration,  it  is 
best  to  commence  the  treatment  by  the  division  of 
the  contracted  extensor  tendons  of  the  toes  ;  though 
this  operation  is  not  necessary  incases  of  recent  origin. 
The  foot  is  then  to  be  p^.aced  in  a  metal  shoe,  fig.  11, 
in  the  sole  plate  of  which  are  slits,  through  which 
tapes  or  strips  of  iDlaster  are  drawn.  These  ta^Dcs  are 
passed  over  the  contracted  toes,  and  being  fastened 
beneath  the  sole  of  the  shoe,  draw  down  the  toes 
into  a  natural  position.  Care  must  of  course  be  taken 
that  properly  shaped  boots  are  subsequently  worn. 

Another  very  troublesome  and  painful  result  of 
lateral  pressure  upon  the  toes  is  ingrowing  toe-nail. 

The  lateral  edge  of  the  nail  grows  into  the  adja- 
cent skin,  where  it  is  a  cause  of  great  irritation.  The 
skin  first  becomes  inflamed  and  tender,  then  ulcer- 
ates, and  subsequently  from  the  ulcerated  surface  there 
springs  up  a  prominent  mass  of  granulations,  which 
overlap  the  edge  of  the  nail.  These  granulations  are 
exceedingly  painful  and  sensitive,  and  with  the  sur- 
rounding: inflammation,  are  a  source  of  ffreat  distress 


^  See  '  Cases  of  hammer-toes,  showing  the  relation  of  this  condition  to 
spinal  mischief,'  by  T.  W.  Nunn. —  Trans,  of  Clinical  Society ,\o\.  xi.  p.  153. 
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in  walking  ;  so  tliat  great  lameness,  and  even  total 
inability  for  active  exercise,  may  result.  The  outer 
edffe  of  the  ffreat  toe-nail  is  the  usual  situation  of  the 
ingrowth,  but  the  other  toe-nails  are  occasionally 
affected. 

If  the  duration  and  severity  of  the  disease  has  xreatinent, 
been  such  as  to  destroy  the  nail,  so  that  it  has  necrosed  dead, 
and  become  as  a  foreign  body,  no  good  will  be  done 
without  removal  of  the  nail.  The  patient  being 
placed  under  the  influence  of  nitrous -oxide  gas  ;  the 
blades  of  a  strong  pair  of  forceps  are  to  bs  thrust  down 
to  the  root  of  the  nail,  which  is  to  be  pulled  out  of  its. 
bed,  care  being  taken  that  no  fragment  remains.  Strong 
nitric  acid  should  then  be  applied  to  the  granulations 
which  overlapped  the  edge  of  the  nail  ;  and  the  rest  of 
the  ulcerated  surface  powdered  over  with  nitrate  of 
lead,  and  protected  with  a  layer  of  cotton  wool.  Great 
care  must  be  taken  to  ensure  the  proper  growth  of  the 
new  nail,  for  which  it  is  essential  that  the  affected  toe 
be  kept  apart  from  the  next,  by  a  wedge  of  felt  mtro- 
duced  into  the  cleft  between  them. 

Unless,  however,  the  nail  be  dead,  it  is  much  better  if  naii  is 
not  to  remove  it ;  not  only  because  the  removal  of  the 
nail  does  not  necessarily  cure  the  disease,  for  the  new 
nail  often  follows  the  mode  of  growth  of  the  old  ; 
but  also  because  the  violence  done  to  the  matrix,  fre- 
quently leads  to  disease  of  the  new  nail,  which  is  apt 
to  be  thick,  uneven,  and  irregular  in  its  growth. 

The  treatment  which  1  have  for  some  years 
adopted,  is  the  introduction  of  a  piece  of  sheet  lead 
beneath  the  ingrowing  edge  of  the  nail  ;  a  method 
which  I  have  invariably  found  successful  in  perman- 
ently curing  the  disease,  and  which  has  the  advantage 
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of  great  simplicity,  and  of  at  once  enabling  the  patient 
to  walk  with  comfort. 

The  operation  should  be  performed  in  the  follow- 
ing manner  (see  fig.  18)  : — The  patient  being  placed 
under  the  influence  of  nitrous -oxide  gas  ;  the  granula- 
tions at  the  edge  of  the  nail  are  destroyed  by  the  free 
application  of  nitric  acid,  or  if  very  abundant,  are 
cut  off,  and  nitric  acid  is  applied  to  their  base. 
Any  superabundant  acid  having  been  neutralised  by 
soda ;  a  small  bone  spatula,  slightly  concave  on  its 
upper  surface,  is  thrust  beneath  the  edge  of  the  nail 


Fig.  18. — Illustrating  the  treatment  op  ingrowing  toe-nail. 

In  the  specimen  represented,  both  edges  of  the  great  toe-nail  are  growing  in ; 
granulations  are  seen  overlapping  the  outer  edge,  and  the  lead  has  been  intro- 
duced beneath  the  inner  edge. 

down  to  its  root.  The  ingrowing  edge  of  the  nail 
being  thus  lifted  out  of  its  bed,  a  piece  of  thin  sheet 
lead  is  passed  down  between  the  spatula  and  the  nail. 
One  edge  of  the  lead  should  project  about  an  eighth 
of  an  inch  under  the  nail,  the  other  or  free  edge  is 
then  turned  over  on  to  the  upper  surface  of  the  toe- 
nail, to  which  it  is  accurately  moulded  ;  the  lead  is 
then  cut  off  to  the  length  of  the  nail,  and  a  strip  of 
plaster  placed  across  it  to  keep  it  in  position.  The 
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toe  may  then  be  covere  l  with  a  piece  of  kid,  like  the 
finger  of  a  glove,  and  a  wedge-shaped  piece  of  felt 
should  be  placed  between  the  first  and  second  toes. 

The  edo-e  of  the  nail  is  thus  encased  in  a  sheath  of 
lead  which  makes  it  impossible  for  it  to  grow  into  the 
adjacent  flesh  ;  the  ulceration  caused  by  the  ingrowth 
of  the  nail  soon  heals,  and  the  skin  in  contact  with 
the  lead  becomes  hard  and  insensitive. 

In  the  early  stages  of  the  mgrowth,  the  introduc- 
tion of  the  lead  beneath  the  nail  can  usually  be  ac- 
complished without  much  pain,  if  the  edge  of  the 
nail  is  first  gradually  and  slowly  raised  from  its  bed 
by  the  little  spatula,  or  by  a  director  ;  but  if  granula- 
tions have  sprung  up  over  the  margin  of  the  nail,  the 
operation  would  give  great  pain,  and  it  is  better  that 
the  patient  should  take  an  an£esthetic.  Very  little 
pain  is  sufi'ered  after  the  first  few  hours  from  the 
introduction  of  the  lead,  and  there  is  usually  no  diffi- 
culty in  walking  the  next  day. 

As  the  nail  grows,  it  should  be  cut  in  a  straight  Method  of 
line,  and  at  a  right  angle  to  the  border  of  the  toe  ;  naii!"^ 
the  lead  being  gradually  shortened,  until  all  that  part 
of  the  nail  which  had  grown  in,  has  come  to  the  free 
margin  and  been  cut  off. 

The  wedffe  of  felt  should  be  worn  for  a  longer 
period,  and  the  nail  always  kept  with  its  free  edge 
cut  rectangularly,  the  corners  never  being  sloped  off. 
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CHAPTER  V. 

CONTKACTED  CICATRICES. 

Burns.  Very  severe  deformity  arises  from  the  contraction  of 
cicatrices,  the  result  of  burns.  The  power  of  such 
contractions  is  often  surprising.  The  hmbs  may  be 
held  in  a  permanently  flexed  position,  joints  may 
be  distorted  or  fixed,  and  the  relations  of  parts  greatly 
altered,  by  the  slow  but-  irresistible  shortening  of 
cicatricial  tissue.  Of  course  many  of  such  deformities 
may  be  prevented  by  due  care  during  the  healing  of 
burns  and  other  sores  ;  but  sometimes  it  is  impossible 
to  prevent  the  contraction,  and  in  other  instances  it 
has  already  occurred  when  the  surgeon  is  consulted. 

Treatment.  To  remedy  these  deformities,  much  ingenuity 
may  be  exercised,  both  in  the  adaptation  of  mechanical 
extension  to  the  scar,  and  also  in  the  way  of  plastic 
operations,  the  aim  of  which  is  to  replace  the  cicatri- 
cial tissue  as  far  as  possible  by  healthy  skin. 

Mechan-  If  the  cicatHx  is  in  such  a  position  that  an  ex- 

ical. 

tending  instrument  with  rack  and  pinion  movement 
can  be  conveniently  applied,  the  contraction  may  in 
many  cases  be  overcome  by  such  means.  The  process 
is  necessarily  tedious,  and  great  care  is  needful  to  pre- 
vent the  formation  of  sores  from  the  pressure  of  the 
apparatus  ;  still,  when  carried  out  very  slowly,  and 
with  due  attention  to  the  condition  of  the^  skin,  the 
method  is  often  very  successful. 
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I  have  used  the  pendent  weight  for  the  same 
purpose,  with  excellent  results  upon  cicatrices,  both 
of  the  upper  and  lower  extremities. 

But  in  many  cases,  it  is  impossible  to  use 
any  such  apparatus  ;  either  because  of  mechanical 
difficulties  in  applying  it,  or  because  the  skin  will 
not  bear  the  requisite  pressure  ;  in  these,  therefore, 
some  form  of  operation  is  necessary  to  remedy  the 
deformity. 

When  the  scar  forms  a  broad  band,  the  method  Operative, 
which  I  have  found  most  successful  is  to  dissect  it 
from  the  subjacent  tissues,  leaving  it  attached  only  ' 
by  its  base,  and  to  supply  the  wound  thus  left  (which 
corresponds  to  about  two-thirds  of  the  surface 
covered  by  the  scar)  with. skin,  either  slipped  over 
from  the  immediate  neighbourhood,  or  transplanted 
from  more  distant  parts  of  the  body.  For  instance, 
in  a  case  ia  which  the  remnants  of  the  fingers,  left 
after  a  severe  burn,  were  drawn  back  on  to  the  dorsal 
surface  of  the  metacarpus  and  completely  concealed 
by  the  scar  tissue,  I  was  able  to  unfold  the  con- 
tracted fingers,  and  supply  the  needful  covering  for 
the  back  of  the  hand,  from  the  skin  of  the  abdominal 
wall. 

Where  these  methods  are  not  possible,  numerous  skin- 
grafts  of  skin  should  be  implanted  upon  the  surface 
of  the  wound,  so  that  the  resulting  scar  may  approx- 
imate as  nearly  as  may  be  to  natural  skin.^ 

1  If  the  scar  which  results  from  the  process  of  skiu-grafting  is 
examined,  it  will  be  found  '  that  at  the  situation  of  the  implanted  skin, 
and  for  a  radius  from  thence,  varying  from  a  quarter  to  half  an  inch,  the 
scar  approximates  very  closely  to  the  nature  of  true  skin  ;  and  as  the 
distance  from  the  implanted  centre  increases,  becomes  more  cicatricial. 
From  which  this  lesson  is  to  he  gathered,  that  tlie  more  numerous  and 
the  more  closely  placed  are  the  centres  of  new  growth,  tlie  more  closelv 
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When  the  cicatrix  consists  of  a  narrow  cord-like 
band,  it  may  be  successfully  treated  by  gradual  and 
long-continued  extension,  if  its  position  is  such  as  to 
allow  of  the  application  of  a  pendent  weight,  or  an 
extending  instrument. 

But  there  are  often  many  difficulties  .  in  carrying 
out  this  treatment,  and  I  have  in  several  instances 
adopted  with  success  a  plan  which  i  described  in  the 
'  Report  on  the  Orthopaedic  Department  of  St. 
George's  Hospital,  for  1877-78,'  from  which  I  quote 
the  following  extract : — 

'  Among  the  cases  of  operation  for  contracted 
cicatrices,  one  maybe  mentioned  in  which  the  flexion 
of  the  forearm,  due  to  a  dense  band  of  scar-tissue, 
resulting  from  a  burn,  was  very  efficiently  remedied 
by  making  a  series  of  V-shaped  incisions  through  the 
band.  These  incisions  were  made  about  an  inch 
apart,  the  apex  of  the  V  pointing  towards  the  hand. 
By  this  means  each  piece  of  the  scar  so  divided  was 
allowed  to  slip  upwards,  and  the  wound  resulting,  to 
heal  by  approximation  of  the  edges  of  the  healthy 
skin.  The  result  was  that  the  forearm  could  be 
completely  extended.'  ^ 

•win  the  scar  resemble  true  skin.'  See  Clinical  Society's  Trans,  vol.  iv. 
p.  48. 

1  St  Georgeh  Kosintal  Reports,  vol.  ix.  p.  616. 
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CHAPTER  YL 

ANKYLOSIS. 

A  FREQUENT  result  of  inflammation  within  or  around  Causes  of 

adhesions. 

a  joint  is  the  formation  of  adhesions  between  ad- 
jacent tissues,  by  which  the  natural  mobility  of  the 
limb  is  more  or  less  impaired,  or  the  joint  becomes 
fixed  in  an  useless  or  awkward  position.  In  the 
same  way  inflammation  of  the  sheaths  of  tendons,  or 
of  the  connective  tissue  between  muscles,  may  lead  to 
the  effusion  of  products,  which  undergo  cicatricial 
contraction,  or  which  bind  together  pares  which  ought 
to  be  freely  moveable  upon  each  other. 

Even  slight  adhesions  between  joint  surfaces  hav-  Symptoms 
ing  a  considerable  degree  of  movement  are  commonly  adhesions, 
attended  with  grave  inconvenience  ;  not  so  much  from 
their  interference  with  the  natural  freedom  of  move- 
ment, as  from  the  recurrent  attacks  of  synovitis  of 
which  they  are  the  cause.  Very  much  as  an  adhesion 
of  the  iris  keeps  up  iritis,  does  an  adhesion  of  the 
synovial  membrane  provoke  synovitis  ;  and  the  pain 
which  the  stretching  of  slight  synovial  adhesions 
gives  rise  to,  is  often  sufficient  to  cause  a  degree  of 
lameness  m  a  joint,  quite  out  of  proportion  to  the 
impairment  of  motion  which  the  adhesion  would 
account  for. 

For  this  reason,  joints  in  which  adhesions  are 
slight  and  few,  are  commonly  much  more  painful  and 
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troublesome  than  tliose  in  which  the  adhesions  are 
strong  and  numerous  ;  and  though  the  possible  move- 
ment is  greater  in  the  first,  the  actual  degree  of 
motion  is  often  greater  in  the  second  class,  because 
the  muscles  involuntarily  assist  in  fixing  a  joint,  the 
movements  of  which  are  painful.  Instances  of  this 
condition  are  often  seen  after  sprains  of  the  ankle  ; 
the  patient  can  walk  fairly  well  on  flat  ground, 
although  it  will  be  observed  that  he  raises  his  heel 
but  little  ;  but  in  going  up  or  down  stairs,  or  over 
irregular  ground,  he  experiences  pain,  and  the  effort 
is  followed  by  increase  of  swelling. 

The  adhesions  spoken  of  hitherto  are  of  a  fibrous 
character,  and  olfer  a  variable  amount  of  resistance  to 
the  movements  of  a  joint  ;  they  give  rise,  therefore,  to 
what  is  called  '  fibrous,'  '  false,'  or  '  soft'  ankylosis. 

'  True,'  or  '  bony  ankylosis,'  is  a  comparatively 
rare  condition.  It  is  the  result  of  advanced  disease 
of  the  joint,  in  which  the  cartilages  having  been 
destroyed,  the  exposed  surfaces  of  the  bones  have 
become  united  by  granulations  which  have  undergone 
ossification,  the  joint  being  thus  obliterated  and 
rendered  absolutely  rigid. 
Fibrous  Fibrous  ankylosis  is  either  extra- articular,  intra- 

ankyiosis.   ^Yt[Q^i^Y^  qj.  ^Q^h  extra-  and  intra- articular, 
artkuiar  cxtra- articular  form  the  stiffness  of  the  joint 

ankylosis.  (Jepeuds  upou  thc  coutractiou  of  the  cicatricial  material 
around  and  outside  the  joint,  and  upon  the  agglutina- 
tion of  the  neighbouring  tissues. 

This  is  best  treated  by  the  persevering  use  of 
passive  exercise,  aided  by  friction  with  oil,  steaming 
the  joint,  and  the  application  of  the  warm  douche. 
Benefit  is  often  derived  also  from  the  inunction  of 
the  camphorated  mercurial  ointment,  or  the  oleate  of 
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mercury.  If,  however,  any  definite  bands  of  contracted 
tissue  oppose  the  movement  of  the  joint,  they  should 
be  subcutaneously  divided,  and  any  deeper  adhesions 
which  have  not  yielded  should  be  broken  down  by 
forcible  flexion,  during  anaesthesia. 

In  the  intra- articular  form  of  fibrous  ankylosis  ad-  lutra-arti- 

-  .    .  „  cular  an- 

hesions  are  formed  between  the  opposed  joint  surtaces,  kyiosis.  . 
but  this  condition  is  often  combined  with  more  or 
less  stiffness,  due  to  extra- articular  inflammation. 

Joints  which  are  the  seat  of  fibrous  ankylosis 
present  a  great  variety  of  appearances.  There  may 
be  but  slight  vascularity  or  thickening  of  the  synovial 
membrane,  with  a  variable  amount  of  fluid  m  its 
cavity  ;  or  the  disease  may  have  progressed  to  ulcera- 
tion of  the  articular  cartilage,  to  exposure  of  portions 
of  the  bone,  and  perhaps  to  suppuration  of  the  joint. 

How  far  it  is  desirable  to  endeavour  to  obtain 
motion  in  a  joint  which  has  been  the  seat  of  past 
disease,  is  often  a  grave  and  difiicult  question  to  decide. 

No  attempt  at  movement  should  be  made  as  long 
as  any  active  symptoms  are  present ;  and  in  cases  of  Ankylosis 
scrofulous  origin,  great  caution  must  be  used  lest  fulous  joiut 
past  disease  be  rekindled,  or  residual  inflammatory 
products  be  stimulated  again  into  sources  of  active 
mischief. 

But  there  are  many  cases  of  stiff  joints  due  to 
adhesions,  the  result  of  traumatic  inflammation  in 
healthy  subjects,  in  which  the  movements  of  the  joint 
can  be  completely  and  safely  restored. 

Gonorrha3al  rheumatism  is  a  disease  which  very  from 
commonly  gives  rise  to  adhesions  in  the  affected  joint,  fheuuS-"""^ 
and  in  which  measures  to  re-establish  motion  may  be  ^^^"^ ' 
successfully  undertaken. 

There  is  another  class  of  cases  in  which  long 

G  2 
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traumatic  ^^^^^^^^^^^d  immobility  of  a  joint  has  been  maintained 
causes.  in  consequencc  of  inj  ury  or  disease,  and  in  which  the 
part  is  left  cold,  stiff,  and  slightly  swollen,  with  some 
local  tenderness,  and  pain  on  movement.  In  these 
also  the  prolongation  of  rest  is  harmful,  and  move- 
ment beneficial. 

Sir  James  Paget  has  pointed  out  that  '  too  long 
rest  is  by  far  the  most  frequent  cause  of  delayed 
recovery  after  injuries  of  joints  in  nearly  all  persons 
who  are  not  of  scrofulous  constitutions.  In  the 
healthy,  the  chronic-rheumatic,  and  the  gouty,  it  is 
alike  mischievous  ;  and  not  only  to  injured  joints,  but 
to  those  that  are  kept  at  rest  because  parts  near  them 
have  been  injured.  Mere  long  rest  stiffens  them,  and 
makes  them  over- sensitive  ;  cold  douches  and  elastic 
restraints  and  pressures  make  them  worse,  and 
nothing  remedies  them  but  movements,  whether  forced 
or  voluntary.'  * 

Treatment.  In  all  such  cascs  as  I  have  above  described,  that 
is  to  say,  joints  stiff  from  adhesions  after  traumatic 
inflammation  in  healthy  persons,  or  after  gonorrhoeal 
rheumatism  ;  joints  left  cold  and  stiff  after  old  sprains, 
or  after  long  maintained  rest ;  joints  wherein  are  one 
or  two  slight  adhesions,  the  stretchmg  of  which  is  a 
cause  of  recurrent  synovitis  ; — in  all  these,  forcible 
movement  of  the  joint  may  be  resorted  to  with  great 
benefit.  Probably  the  safest  guide  as  to  when  this 
treatment  may  be  used  with  advantage  is  that  indi- 
cated by  Sir  James  Paget,  who  says  ^  :  '  I  believe 
you  will  be  safe,  if  you  will  take  the  temperature  of 
the  part  for  your  guidance.  If  the  part  be  always 
over  warm,  keep  it  quiet ;  if  it  be  generally  cold,  or 

1  Clinical  Lectures  and  Essays,  p.  07, 1st  ed. 

2  Ibid.  p.  94. 
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cool,  it  needs  and  will  bear  exercise  and  freedom  from 
restraint  of  bandages,  with  friction  and  passive  move- 
ments, and  other  similar  treatment  of  the  reviving 
kind.  And  of  this  you  may  be  the  more  sure  when 
the  cold  integuments  over  the  joint  are  dusky-pink 
or  purplish,  or  become  so  when  the  limb  hangs 
down,  and  when  there  is  little  swelling,  and  when 
pain  is  much  greater  than  is  accounted  for  by  any 
appearance  of  disease.' 

■  When  a  joint  has  been  stiff  for  a  long  time,  and  Tenotomy, 
the  tendons  around  it  have  become  contracted,  it  is 
best  to  divide  the  contracted  tendons  and  any  tight 
bands  of  fascia,  as  a  preliminary  to  the  rupture  of 
the  adhesions.  A  few  days  after  the  tenotomy,  and 
when  the  punctures  are  healed,  the  adhesions  should 
be  ruptured  by  forcible  flexion.  In  slight  cases  it  is 
sufficient  to  administer  nitrous-oxide  gas  for  produc- 
ing anaesthesia,  but  when  the  adhesions  are  nume- 
rous or  strong,  or  when  we  are  in  doubt  as  to  their 
character,  it  is  best  to  place  the  patient  under  the 
influence  of  ether,  which  produces  much  more  com- 
plete muscular  relaxation  than  the  gas,  and  allows 
of  a  more  deliberate  and  accurate  examination  of  the 
case. 

The  nature  and  position  of  the  adhesions  having  ^'<»-fibie 

O   rupture  of 

been  as  far  as  possible  ascertained,  the  proximal  part  ^^^I'esiois- 
of  the  limb  is  to  be  fixed  by  an  assistant  ;  the  distal 
part  is  then  grasped  by  the  surgeon,  and  suddenly 
flexed.  The  giving  way  of  the  adhesions  is  distinctly 
felt,  and  often  heard.  The  limb  should  then  be  carried 
through  all  its  natural  movements,  so  that  any  re- 
maining adhesions  may  be  discovered  and  ruptured, 
finally,  it  should  be  fully  extended  ;  but  all  adhesions 
should  be  ruptured,  if  possible,  by  flexion  movements, 
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and  not  by  extension.  An  elastic  bandage  should 
then  be  applied  over  the  joint,  and  the  limb,  both 
above  and  below  the  joint,  enveloped  in  a  bandage  of 
domett,  or  other  soft  material.  The  limb  is  then  to 
be  kept  at  rest  and  well  raised,  for  four  or  five  days, 
and  if  the  joint  is  painful  ice  may  be  applied.  Then 
the  bandage  is  removed,  and  passive  movements  and 
friction  commenced,  voluntary  use  of  the  joint  being 
encouraged  as  soon  as  possible. 

Of  a  good  many  cases  which  I  have 'thus  treated, 
chiefly  the  result  of  gonorrhoeal  rheumatism,  I  have 
never  seen  any  harm  result,  although  in  some  the 
rupture  of  the  adhesions  required  all  the  force  I  could 
use.  In  many  instances,  in  which  the  adhesions  have 
been  slight,  or  chiefly  outside  the  joint,  I  have  been 
able  to  rupture  them  without  the  use  of  any  anaes- 
thetic, by  taking  the  patient  by  surprise,  and  when 
his  attention  has  been  engaged  by  conversation,  and 
the  muscles  are,  as  it  were,  off  their  guard,  suddenly 
flexing  the  limb.  In  such  as  these  I  have  usually 
dispensed  with  any  subsequent  rest,  and  allowed  the 
immediate  use  of  the  limb.^ 

After  all  such  operations  precautions  must  be  taken 
by  free  movements,  active  or  passive,  against  the  re- 
formation of  adhesions. 

The  same  kind  of  treatment  may  be  usefully 
applied  to  cases  in  which  tendons  have  become  ad- 
herent to  their  sheaths. 
Bony  an-  Bonv  ankylosis  is  much  less  common  than  fibrous, 
and  when  it  does  occur,  is  probably  the  most  favour- 
able termination  of  extensive  joint  disease  which  could 
be  hoped  for.    Unless,  therefore,  the  limb  is  fixed  in 

^  Mr.  Howard  Marsh  lias  related  some  interesting  cases  of  this  Icind 
in  a  paper  published  in  the  Clinical  Society  s  Trans,  vol.  xiii.  p.  210. 
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an  cawkward  or  useless  position,  it  does  not  usually 
call  for  any  treatment. 

To  this  rule  there  are,  however,  some  exceptions,  of  eibow; 
For  instance,  the  elbow-joint,  of  which  the  excision 
generally  results  in  so  useful  a,  false  joint,  that  the 
operation  is  justified  in  most  cases  wherein  the  anky- 
losis cannot  be  broken  down. 

But  in  the  lower  extremity  the  case  is  different  ; 
here  stability  is  the  essential  condition,  a  firmly  anky- 
losed  joint  is  often  more  useful  than  a  weak  and  im- 
perfectly moveable  one,  and  the  rigidity  of  one  joint 
may  be  to  some  extent  compensated  by  the  increased 
mobility  of  others. 

Unfortunately,  however,  instances  are  met  with  in 
which  ankylosis  has  occurred  with  the  limb  in  such  a 
position  that  it  is  useless  either  for  support  or  pro- 
gression ;  and  in  these,  operative  interference  becomes 
necessary.  I  may  here  point  out  that  in  many  cases 
of  firm  fibrous  ankylosis,  the  rigidity  of  the  j omt  is  so 
great  as  to  make  it  difficult  to  distinguish  between 
this  condition  and  bony  union. 

But  if  ether  is  administered  to  the  patient  so  that 
the  muscles  are  completely  relaxed,  some  slight  yield- 
ing in  the  direction  of  flexion  can  be  produced  if  the 
union  be  not  bony. 

When  bony  ankylosis  has  occurred  with  the  knee  °''knee; 
in  the  flexed  position,  excision  of  the  joint  in  the 
usual  method  seems  to  me  the  best  means  of  obtaining 
an  useful  linib. 

Firm  union  in  the  straight  position  is  to  be 
desired  in  the  situation  of  the  knee-joint,  and  I  think 
this  more  likely  to  result  from  the  operation  of  ex- 
cision, where  two  flat  surfaces  of  bone  are  left  in  ap- 
position, than  by  the  operation  of  drilling  or  chisel- 
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ling  across  the  bones  through  a  small  opening  in  the 
skin,  a  method  which  must  necessarily  leave  an  irre- 
gular section,  and  which  does  not  always  enable  the 
limb  to  be  completely  straightened, 
of  hip.  When  the  hip -joint  is  ankylosed  in  the  flexed 

position,  the  femur  is  to  be  divided  in  the  situation 
which  seems  most  suitable,  having  regard  to  the  con- 
dition in  which  the  joint  has  been  left  by  the  pre- 
vious disease. 

Division  of  If  there  is  not  much  alteration  in  the  neck  of  the 
femur.  thigli-bonc,  it  should  be  divided  after  the  method  re- 
commended by  Mr.  Adams,  in  which  only  a  small 
skin  wound  is  made,  and  the  operation  is  performed  as 
far  as  possible  subcutaneously.  A  large  tenotomy- 
knife,  with  a  blade  a  quarter  of  an  inch  in  width,  is 
entered  a  little  above  the  top  of  the  great  trochanter, 
and  carried  straight  down  to  the  neck  of  the  thigh- 
bone. The  capsule  of  the  joint  being  freely  opened, 
the  neck  of  the  femur  is  then  to  be  divided  '  by  a  small 
saw  rather  more  than  a  quarter  of  an  inch  in  width, 
and  with  a  cutting  edge  an  inch  and  a  half  in  length 
at  the  end  of  a  blunt  shank  three  inches  in  length.'  ^ 
The  blade  of  this  saw  is  passed  along  the  track  made 
by  the  knife,  and  the  bone  sawn  from  before  back- 
wards. A  compress  of  lint  is  applied  over  the  wound, 
and  retained  in  position  by  plaster  and  a  bandage. 

Instead  of  the  saw  invented  by  Mr.  Adams,  the 
chisel  described  at  page  120  may  be  used  for  dividing 
the  bone. 

After  about  three  weeks  the  patient  should 
begin  to  walk  with  the  aid  of  crutches,  and  the  limb 
is  to  be  freely  moved  with  the  aim  of  procuring 

1  See  a  paper  "by  Mr.  Adams  on  '  Suljcutaneous  Osteotomy,'  in  Brit. 
Med.  Jourii.,  Oct.  18,  1879,  p.  G04,  also  Med.  Chir.  Trans,  vol.  Ix.  p.  1. 
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a  false  joint.  In  some  of  the  cases  in  which  this 
operation  has  been  performed,  free  movement  has  been 
obtained  at  the  point  of  section,  where  a  false  joint 
has  formed  ;  but  in  others,  more  or  less  ankylosis 
has  occurred  in  spite  of  efforts  to  maintain  motion. 
Nevertheless,  with  the  limb  in  a  straight  position,  a 
fixed  hip-joint  does  not  very  greatly  interfere  with  a 
person's  activity. 

But  in  many  cases  of  scrofulous  disease  of  the 
hip,  the  neck  of  the  thigh-bone  is  so  much  shortened, 
and  there  is  so  great  an  amount  of  new  bone  formed 
around  the  joint,  that  Mr.  Adams's  operation  is  not 
applicable.  Even  if  there  were  sufficient  of  the  neck 
of  the  femur  left  to  render  its  division  possible,  it 
would  be  very  undesirable  to  cut  through  a  mass 
of  new  bone  formed  round  the  seat  of  disease,  and 
thus  to  interfere  with  the  remains  of  inflammatory 
products  of  scrofulous  origin.  When,  in  this  con- 
dition of  the  hip,  ankylosis  has  occurred  with  the 
limb  in  a  position  which  renders  it  useless,  Mr. 
Gant's  operation  of  osteotomy  below  the  trochanters  Division  of 

1  1  '  1  1  1  mi       femur  be- 

may  be  resorted  to  with  very  ffood  results.    The  lowtro- 

.  chanters. 

shaft  of  the  femur  is  divided  by  a  narrow  saw  similar 
to  that  used  for  cutting  through  the  neck  of  the 
bone,  or  a  chisel  such  as  that  described  at  page  120, 
may  be  used  for  the  purpose.  The  wound  in  the 
soft  parts  is  closed  at  once  with  lint  and  plaster,  and 
the  limb  having  been  brought  as  nearly  as  possible 
to  the  straight  position,  is  bandaged  to  an  outside 
splint,  and  kept  at  rest  until  union  has  taken  place.^ 

'  See  Brit.  Med.  Journ.,  Oct.  18,  1879,  p.  G06. 
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CHAPTER  VIL 

RICKETS. 

Rickets  is  a  constitutional  disease,  the  effects  of 
which  are  chiefly  manifested  upon  the  organs  of 
motion,  that  is  to  say,  the  bones,  muscles,  and  liga- 
ments. These  are  all  weakened,  for  rickets  is  essen- 
tially a  debility,  and  its  most  obvious  symptoms  are 
due  to  the  debility  falling  upon  these  particular 

DfSetT  organs.  The  bones  bend,  the  muscles  lack  power, 
and  the  ligaments  stretch  ;  and  thus  are  produced 
many  of  the  deformities  to  which  rickets  gives  rise. 

Besides  these  there  are  some  other  symptoms  of 
rickets  which  it  is  important  to  know,  because  by  the 
early  recognition  of  the  disease,  we  may  be  enabled  to 
prevent  the  deformities  which  will  j)resently  be  de- 
scribed. Unfortunately,  the  surgeon  is  usually  not 
consulted  till  obvious  deformity  has  occurred  ;  but 
even  then,  the  success  of  his  treatment  will  depend 
upon  his  understanding  the  character  of  the  disease  as  a 
whole,  and  will  be  marred  by  his  taking  the  mechanical 
and  restricted  view  which  would  look  upon  rickets 
merely  as  a  disease  of  the  bones,  requiring  only  ap- 
propriate instruments  to  remedy  their  distortions.  It 
will  be  convenient,  therefore,  to  describe  the  general 
symptoms  of  rickets,  before  proceeding  to  the  consider- 
ation of  the  deformities  which  ensue  upon  these. 

Age  at  Xhe  disease  is  one  of  infancy  and  childhood,  and 
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appears  most  often  about  the  period  when  dentition  which 

riclccts 

begins.    It  may,  however,  occur  much  earlier,  and  occurs, 
perhaps  even  be  congenital ;  or,  on  the  other  hand,  its 
onset  may  be  delayed  till  after  the  child  has  walked. 

The  commencement  of  the  disease  is  usually  Tender- 
marked  by  an  extreme  languor,  and  a  dislike  on  the 
part  of  the  child  to  be  handled,  because  of  a  great 
tenderness  of  the  whole  body.  There  is  also  profuse  Sweating, 
sweating  about  the  head  and  neck,  and  a  tendency  to 
kick  off  the  clothing  at  nii^ht.  The  decubitus  is  Decubitus, 
peculiar  ;  the  child  prefers  to  lie  upon  its  back  with 
the  legs  crossed,  and  the  thighs  flexed  upon  the 
abdomen.  The  child  is  restless  and  uneasy  ;  but,  as 
movement  is  fatiguing,  it  shows  this  chiefly  by  cries 
and  moans,  and  by  rolling  the  head  from  side  to  side. 
The  fontanelles  are  late  in  closmg  ;  dentition  IS  Dentition, 
retarded  ;  the  teeth,  moreover,  rapidly  decay  and  Ml 
out,  A  varying  amount  of  emaciation  is  observed  in 
rickets,  but  it  must  be  remembered  that  in  the  early 
stages  of  the  disease,  especially  in  young  infants,  the 
subjects  of  rickets  are  often  very  fat.  I  have  seen  a 
child  so  intensely  rickety  that  it  had  not  power  to 
lift  its  limbs,  and  in  whom  the  tenderness  was  so 
great  that  it  shrieked  if  only  gently  moved,  which 
yet  was  enormously  fat,  so  that  the  enlargement  of 
the  ends  of  the  long  bones  could  only  be  detected  by 
careful  manipulation. 

It  is  uncertain  to  what  extent  rickets  is  to  be  held  Enlarge 
accountable  for  enlargement  of  the  liver,  spleen,  and  viscera, 
lymphatic  glands.^ 

My  own  experience  is  that  in  the  early  stage  of 

'  In  the  deljate  on  Eickets  at  the  Pathological  Society  (se.ision  of 
1830-81)  difTerent  opinions  wore  expressed  on  tliis  point  hy  Sir  William 
.Tenner,  T)r.  Dicl<in.son,  and  Dr.  Fagge. 
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nearly  all  cases  of  rickets,  the  lymphatic  glands  can 
be  felt  slightly  larger  and  harder  than  natural,  that 
the  spleen  is  not  uncommonly  palpable,  and  that  the 
liver  is  less  often  increased  in  size. 

A  remarkable  concomitant  of  the  rickety  condition 
is  the  great  tendency  to  certain  convulsive  affections  ex- 
hibited by  rickety  children,  so  that  rickets  may  always 
be  suspected  if  we  see  a  child  who  has  no  marked 
Laiyngis-    fevcr^  attacked  by  fits  or  laryngismus  stridulus.^ 

This  is  a  symptom  of  great  importance  ;  for  a  child, 
who  seems  to  be  but  slightly  rickety,  may  die  of  the 
convulsive  complication. 

The  bones  are  alFected  in  a  notable  manner.  Their 
ossification  is  disordered  and  imperfect,  so  that  the 
resulting  bone  is  ill-formed  and  soft.  Chemical  ana- 
lysis yields  a  deficient  quantity  of  the  bone-earths; 
and  the  microscope  shows  excessive  multiplication  of 
the  cartilage  cells,  the  calcification  of  which  is 
retarded  and  insufficient.  The  skull  becomes  thick- 
ened and  enlarged)  and  its  ossification  is  delayed. 
Thus  it  yields  easily  to  pressure,  and  the  fontanelles 
remain  long  unclosed. 
Cranio-  Siucc  Elsasscr  described,  in  1843,  the  abnormal 

tabes.  ^  _  '  ^  ' 

softening  of  portions  of  the  parietal  and  occipital 
bones,  called  cranio-tabes,  it  has  been  usual  to  regard 
this  condition  as  a  symptom  of  rickets  ;  but  Drs. 
Barlow  and  Lees  have  recently  adduced  evidence 
showing  that  cranio-tabes  is  much  more  probably 

^  Some  observers  maintain  that  laryngismus  stridulus  never  occiu-s 
except  in  rickety  children. 

2  The  most  recent  analysis  I  have  met  with  is  that  of  Friedleben, 
quoted  by  Dr.  Fagge  (Discussion  on  Rickets  at  Pathological  Society, 
]  880-81),  from  the  Jahrhuch  fiir  Kindei-kranhlmten  of  1800.  This  gives 
the  percentage  of  earthy  salts  in  rickety  bones  at  33  to  52,  as  against  the 
normal  percentage  of  03  to  05  yielded  by  the  bones  of  heabhy  children. 
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due  to  syphilis,  and  must  therefore  be  removed  from 
among  the  symptoms  of  rickets.^ 

The  shape  of  the  rickety  cranium  is  peculiar  ;  it  skuii. 
is  fiat  and  square,  and  the  forehead  projects  as  though 
it  had  been  squeezed  out  by  pressure  on  the  vertex  ; 
sometimes  it  becomes  elongated.  But  the  cranium 
looks  larger  than  it  is,  on  account  of  the  imperfect 
development  of  the  bones  of  the  face. 

The  other  flat  bones  are  similarly  altered.  The 
lacunjB  are  enlarged  and  the  tissue  generally  ex- 
panded, so  that  the  bones  are  thickened,  while  at  the 
same  time  they  are  unnaturally  soft. 

The  pelvis  may  thus  become  deformed  by  the  Pelvis, 
approximation  of  the  sacrum  and  the  symphysis 
pubis,  the  former  being  thrust  downwards  and  for- 
wards by  the  weight  of  the  body,  and  the  latter 
upwards  by  the  pressure  of  the  thighs  ;  the  distance 
between  the  tuberosities  of  the  ischia  is  sometimes 
also  lessened.  The  outlet  of  the  pelvis  may  in  this 
way  be  narrowed,  so  as  to  interfere  with  parturition 
in  after  years  ;  and  the  displacement  forwards  of  the 
acetabula  gives  rise  to  a  peculiar  rolling  gait  which 
often  characterises  the  subjects  of  rickets. 

The  long  bones  undergo  a  like  process  of  soften-  Long 
ing  and  expansion  ;  and  besides  exhibit  a  marked  en- 
largement of  the  ends  of  their  shafts,  due  to  the  dis- 
ordered and  excessive  production  of  the  material  for 
ossification,  the  calcification  of  which  is  imperfect 
and  delayed.  The  periosteum,  too,  is  thickened,  and 
shows  the  same  tendency  to  the  overgrowth  of  soft 
and  defective  bone,  and  both  it  and  the  bone  are 
unnaturally  vascular. 

Notable  symptoms  therefore  of  rickets  are  these 

*  Pathological  Society's  Tram.  1881. 
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enlargements  of  the  ends  of  the  long  bones,  which  are 
especially  marked  at  the  wrists,  ankles,  knees,  and 
anterior  ends  of  the  ribs.  The  ribs  are  usually  the 
first  affected,  and  exhibit  the  enlargement  in  the 
most  marked  manner  ;  they  may  therefore  be  con- 
sidered the  test  bones  in  the  earlier  and  obscurer 
degrees  of  rickets. 
Jurvature  "^^^  softucss  of  the  boucs  also  causcs  them 
of  bones,     -^q  bend  as  soon  as  they  are  subjected  to  pressure; 

so  that  when  the  rickety  child  begins  to  crawl  or 
walk,  the  bones  of  the  upper  and  lower  extremities 
become  bent  in  consequence  of  the  weight  thrown 
upon  them,  and  thus  are  produced  the  numerous 
cases  of  bowed  arms  and  legs,  which  are  so  strik- 
ingly characteristic  of  the  disease.  These  curves 
are  mostly  exaggerations  of  those  natural  to  the 
bones,  but  their  position  and  direction  are  also  in- 
fluenced by  the  mode  of  progression  adopted  by  the 
child.  The  bones  may  even  be  bent  by  muscular 
action  before  the  child  is  capable  of  independent 
locomotion  ;  and  fracture,  either  complete  or  partial 
(the  so-called  '  green-stick  '  fracture),  may  easily  occur 
from  slight  accidents. 
Upper  Tiie  upper  extremities  usually  show  less  defor- 

mity than  the  lower,  for  the  obvious  reason  that 
they  are  less  subjected  to  pressure.  But  the  natural 
curves  of  the  clavicle  are  often  considerably  increased, 
and  the  radius  and  ulna  in  many  cases  show  a 
marked  anterior  concavity.  In  children  who  have 
been  accustomed  to  push  themselves  about  with  their 
hands  while  sitting  on  the  floor,  as  many  rickety 
children  do  before  they  can  walk,  the  bones  of  the 
forearm  may  become  greatly  bent  just  above  the 
wrist.     The  humerus   is  less  often  bent,  but  in 
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children. wlio  support  themselves  on  their  elbows  it 
assumes  a  curve  with  an  anterior  concavity. 

The  thio'h  bone  yields  in  a  forward  and  outward  LoAver 

O  '>  ^  limbs. 

direction,  and  so  do  the  tibia  and  fibula,  and  thus  the 
whole  of  the  lower  extremity  may  assume  a  curve 
with  the  convexity  forwards  and  outwards  ;  a  curve 
which  is,  however,  divisible  into  two  lesser  curves, 
belonging  respectively  to  the  thigh  and  leg. 

This  bowing  of  the  lower  limbs,  which  is  called  ^"'^^^ 
genu  e?:trorsum,  or  howed-legs,  is  extremely  common 
amongst  rickety  children ;  it  may  subsequently  become 
increased  by  the  yielding  of  the  ligaments  of  the 
knee  and  ankle,  and  often  gives  rise  to  great  de- 
formity. The  knees  are  widely  separated,  the  stature 
diminished,  and  the  person  walks  with  a  peculiarly 
awkward  gait ;  this  last  is  due  to  the  necessity  of 
throwing  the  weight  of  the  body  alternately  from 
one  limb  to  the  other,  so  that  there  is  a  continual 
flexion  of  the  trunk  from  side  to  side. 

The  tibia  and  fibula  often  show  extreme  degrees 
of  rickety  deformity  fi:*om  the  children  having  been 
allowed  to  walk  while  the  bones  are  soft  ;  and  a  sharp 
bend  may  be  seen  just  above  the  ankle  in  those  who 
have  pushed  themselves  along  the  floor  with  one 
foot. 

The  soft  condition  of  the  ribs  gives  rise  to  certain  Pigeon 
thoracic  deformities  commonly  met  with  in  rickets. 
The  chest  walls  yield  to  atmospheric  pressure,  the 
more  so  because  of  the  weak  inspiratory  power  of  the 
child  and  the  consequent  tendency  to  pulmonary 
collapse  ;  and  this  yielding  is  more  of  the  bone  than 
of  the  cartilage,  so  that  a  lateral  depression  or  sulcus 
is  found  running  down  the  chest,  just  behind  the 
junction  of  the  ribs  with  their  cartilages  ;  this  is 
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rendered  the  moi-e  apparent  by  the  enlargement  of  the 
ends  of  the  bones,  which  produces  a  row  of  nodules  at 
the  costo- chondral  joints.  Besides  this  the  sternum 
is  thrust  forward,  so  that  the  antero-posterior  dia- 
meter of  the  chest  is  increased,  and  the  transverse 
diameter  is  diminished  ;  while  the  lower  ribs  are 
pressed  outwards  by  the  abdominal  viscera. 

Thus  arises  the  '  pigeon-breast '  of  rickets,  in 
which  the  ribs  yield  at  their  growing  ends,  and  the 
sternum  is  thrust  forward  as  a  rounded  prominence, 
so  that  the  outline  of  the  chest  is  a  double  curve. 
Sir  William  Jenner  has  pointed  out  that  this  form  of 
'  pigeon-breast '  can  be  distinguished  from  that  which 
occurs  from  other  causes,  inasmuch  as  in  all  cases  of 
pigeon -breast  in  non- rickety  subjects  '  the  yielding  of 
the  ribs  takes  place  where  there  is  a  natural  maximum 
bend,  at  their  angles  ;  the  sternum  is  pushed 
straight  forward,  and  the  outline  of  the  chest  is 
angular.' 

It  will  be  seen  that  the  changes  which  have  been 
described  as  taking  place  in  the  bones,  necessarily 
occur  while  the  bones  are  soft  and  yielding.  During 
this  period,  therefore,  the  resulting  deformities  may  be 
to  a  great  extent  remedied  ;  for  while  the  bones  are 
capable  of  bemg  bent  they  also  admit  of  being 
straightened.  But  if  this  stage  of  softness  of  the 
bones  is  not  taken  advantage  of  for  the  application  of 
appropriate  mechanical  treatment,  the  difficulty  of 
straightening:  the  bent  limbs  becomes  enormously 
increased,  and  to  a  great  extent  insuperable. 

For  there  ensues  a  further  stage  of  the  disease,  in 
which  the  bones  harden,  and  the  expanded  and  soft- 
ened tissue  becomes  filled  up  with  a  very  dense 
material,  which  gives  them  an  even  greater  hardness 
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than  the  natural  bones.  If,  then,  the  curves  produced 
during  the  period  of  softness  have  not  been  remedied, 
they  become  permanent,  and  are,  moreover,  strength- 
ened by  the  growth  of  strong  buttresses  of  bone  in 
the  concavity  of  the  curve  (fig.  19). 

Coincidently  with  the  enlargement  and  softening  of 


Fig.  19. — Section  op  the  fibula  of  an  adult  who  had 
been  affected  with  rickets  in  eaely  life. 

The  bone  is  seen  to  be  much  curved,  and  the  section  shows  a  thick  layer  of  dense 
compact  bone,  chieflj'  in  the  concavitj'  of  the  curve.  From  a  specimen  in  the 
museum  of  St.  George's  Hospital.    Ser.  ii.  141. 

the  bones,  coiTesponding  changes  are  taking  place  in 
the  muscles  and  ligaments  ;  that  is  to  say,  these  organs 
are  becoming  soft  and  weak,  and  are  consequently 
yielding  to  any  pressure  to  which  they  are  subjected. 
The  condition  of  the  muscles  is  remarkable  ;  for 
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they  become  extremely  tender,  and  in  acute  rickets 
may  for  the  time  completely  lose  the  power  of  con- 
tracting, so  that  I  have  known  such  a  case  mistaken 
for  one  of  infantile  paralysis. 

I  wish  to  draw  especial  attention  to  this  symptom, 
because,  although  Sir  William  Jenner  alluded  to  it 
in  his  well-known  lectures,^  it  still  seems  to  be  less  re- 
cognised than  its  importance  deserves ;  and  for  this 
reason  I  believe  that  cases  of  acute  rickets  are  not  un- 
commonly overlooked  or  misunderstood. 

It  has  been  too  much  the  custom  to  regard  rickets 
as  a  disease  of  the  bones,  and  to  forget  that  it  is  a 
general  disease  of  which  the  bone  lesions  are  but 
a  part.  I  would  point  out,  however,  that  the  bone 
changes  are  not  always  a  prominent  or  obvious  part 
of  rickets,  and  that  he  who  looks  only  for  these  signs 
of  the  disease  will  fail  to  recognise  some  of  the  most 
severe  examples. 

The  cases  in  which  the  muscular  weakness  is 
most  marked  are  those  of  acute  rickets  in  very 
young  children.  I  will  relate  an  instance  in  illustra- 
tion of  this. 

A  child,  ten  months  old,  rapidly  and  almost  com- 
pletely lost  the  power  of  moving  its  extremities.  The 
lower  limbs  were  everted  and  motionless  ;  the  upper 
limbs  were  occasionally  moved  in  a  slow  and  languid 
manner.  The  child  was  enormously  fat,  he  sweated 
profusely  about  the  head  and  upper  part  of  the  body, 
and  was  intensely  tender  all  over,  so  that  he  screamed 
if  only  gently  touched.  The  fontanelle  was  widely 
open  and  depressed.  The  spleen  was  jDalpable.  The 
upper  incisor  teeth  only  were  cut.  The  father  was 
a  strikingly  robust  and  healthy  man  ;  the  mother 

1  Med.  Times  and  Gazette,  ]  8G0,  vol.  i.  p.  259. 
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fragile,  having  had  children  fast,  but  not  otherwise 
unhealthy.  Neither  of  the  parents  had  been  rickety. 
This  was  the  fourth  child,  the  three  others  being 
healthy.  It  had  been  tended  with  every  care,  but  had 
been  brought  up  by  hand  and  fed  partly  on  Swiss 
milk,  and  partly  on  a  patent  farinaceous  food. 

Here  the  muscular  weakness  was  so  great  as  at 
first  sight  to  simulate  infantile  paralysis,  and  the 
bone  lesions  were  very  slightly  marked  •  but  a  care- 
ful examination  revealed  nodulation  of  the  ribs  and 
slight  enlargement  of  the  wrists.  The  child  com- 
pletely recovered  under  appropriate  treatment,  but 
while  under  observation  the  ends  of  the  ribs  became 
more  obviously  enlarged. 

I  have  not  had  the  opportunity  of  examining 
microscopically  the  muscles  of  so  acute  a  case  as  this  ; 
but  in  less  severe  examples  the  only  change  that  I 
have  found  is  that  the  muscular  tissue  is  pale  and  ill- 
developed. 

Even  m  less  acute  rickets,  the  muscular  weakness 
may  be  one  of  the  earliest  symptoms.  If  a  child  who 
has  walked  becomes  rickety,  one  of  the  first  indica- 
tions of  the  onset  of  the  disease  is  an  unsteadiness  of 
gait,  soon  followed  by  an  inability  to  walk.  The 
mother  says  '  the  child  is  taken  off"  its  feet.'  This 
inability  to  walk  is  not  because  of  the  changes  in  the 
bones,  which  are  probably  coincident,  but  because  of 
the  muscular  weakness,  which  shows  itself  in  other 
ways, — e.g.  the  bowed  spine  of  rickets  depends  upon 
the  weakness  of  the  spinal  muscles,  which  are  not 
strong  enough  to  keep  the  spine  evect  ;  the  prominent 
abdomen  is  due  not  only  to  the  enlargement  of  the 
viscera,  but  to  the  weakness  of  the  abdominal  muscles, 
which  yield  to  the  weight  of  the  viscera  they  cover. 

n  2 
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Knock-knee  and  flat-foot  are  other  instances  of 
muscular  weakness  ;  the  muscles  being  weak,  undue 
stress  is  thrown  upon  the  ligaments,  which,  being  soft, 
readily  yield. 

So  that  it  is  clear  that  to  the  changes  in  the 
muscles,  as  much  as  to  those  of  the  bones,  are  due 
many  of  the  notable  deformities  met  with  in  rickets. 
These  deformities  will  now  be  considered  in  detail. 
Rickety  ^^■^^  rickety  curvatu7'e  of  the  spine.  Chil- 

curvafcurc    dren  affected  with  rickets,  when  they  beo-in  to  sit 

01  spine.  _      '  J  n 

up  do  not  hold  the  spine  upright,  but  allow  it  to 
assume  a  general  curve,  with  the  convexity  back- 
wards. The  whole  spine  assumes  a  bowed  form  ; 
there  is  no  angular  projection  as  in  caries,  but  one 
curve  extending  from  neck  to  loins.  This  is  because 
the  ligaments  stretch,  and  the  muscles  have  not 
power  to  hold  the  spine  erect.  If  the  child  be  held 
up  by  the  arms,  with  the  lower  extremities  dependent, 
the  curve  is  obliterated  ;  the  weight  of  the  lower 
limbs  pulls  the  spine  into  a  straight  line.  This  curve, 
it  will  be  observed,  is  an  exaggeration  of  that  natural 
to  infants ;  the  back  is  thus  bowed  forwards  during 
intra-uterine  life,  and  it  tends  to  assume  the  same 
position  when  the  infant  is  so  placed  that  the  weight 
of  the  head  is  borne  by  the  spine. 

But  as  the  child  begins  to  walk,  and  the  erect 
posture  is  assumed,  the  antero -posterior  curves  natural 
to  the  spine  of  adults  begin  to  appear  ;  and  in  rickety 
children  these  may  become  increased  to  an  unnatural 
degree  owing  to  the  want  of  power  in  the  muscles 
and  ligaments  of  the  spine  ;  and  thus  is  produced 
the  condition  called  lordosis,^  in  which  there  is  a  for- 
ward bending  of  the  bodies  of  the  lumbar  vertebra} 

'  See  fig.  20. 
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causing  a  hollow  at  the  loms^  and  a  compensatory 
backward  curvature  in  the  dorsal  region. 

Besides  these  distortions,  lateral  curvature  may  be 
indirectly  caused  by  rickets,  in  consequence  of  the 
lower  limbs  or  pelvis  having  yielded  to  a  greater  ex- 
tent on  one  side  of  the  body  than  on  the  other/ 


Fi&.  20. — An  example  uf  lordosis. 
(From  a  model  in  the  museum  of  St.  George's  Hospital.) 

The  abdomen  of  rickety  children  is  large  and  pro-  prominent 
minent.    This  is  partly  due  to  the  relaxed  and  weak 
condition  of  the  muscular  abdominal  wall,  partly  to 
the  displacement  downwards  of  the  viscera  in  conse- 

^  An  example  of  this  unequal  yielding  of  the  two  lower  extremities  is 
seen  in  fig.  21,  p.  102,  which  represents  a  case  of  knock-knee,  in  which  the 
gi'eater  yielding  of  the  right  knee  has  caused  a  corresponding  shortening 
of  the  right  lower  limh. 
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querice  of  the  thoracic  deformity,  and  in  some  cases 
to  enhargemeiit  of  the  Jiver  and  spleen.  It  may  also 
be  to  some  extent  dependent  on  lordosis. 

Genu  valgum,  or  knock-knee,  is  another  result  of 
muscular  and  ligamentous  weakness,  and  is  very 


Fig.  21.— An  example  of  knock-knee  and  flat-foot. 

It  will  be  seen  that  the  right  knee  and  ankle-joints  have  yielded  to  a  greater  extent 
than  the  left.    (From  a  model  in  the  museum  of  St.  George's  Hospital.) 

common  among  the  subjects  of  rickets.  This  defor- 
mity (-fig.  21)  is  due  to  a  yielding  of  the  muscles  and 
ligaments  of  the  knee-joints,  and  especially  of  the 
internal  lateral  ligament,  in  consequence  of  which  the 
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obliquity  in  the  direction  of  the  femora  becomes  in- 
creased, so  that  the  knees  approach,  and  may  touch, 
or  even  over-lap  each  other  ;  at  the  same  time  the 
legs  assume  a  proportionately  divergent  position, 
and  the  feet  are  widely  separated.  As  a  result  of 
this,  an  increased  stress  is  thrown  upon  the  inner 
ankle,  the  lateral  ligament  of  which  becoming 
stretched,  eversion  of  the  foot  takes  place,  and  is 
usutdly  accompanied  by  flattening  of  its  arch.  If  the 
bones  are  still  soft,  the  tibia  often  becomes  bent  just 
above  the  ankle,  where  it  presents  a  sharp  outward 
curve. 

In  cases  of  severity  and  long  duration,  the  biceps 
becomes  shortened,  the  fascia-lata  tense,  and  the  m- 
ternal  condyle  of  the  femur  unduly  developed.  The 
rickety  enlargement  of  the  ends  of  the  bones  is  also 
an  aggravation  of  the  deformity. 

The  hypertrophied  condition  of  the  internal  con- 
dyle of  the  femur  is,  I  believe,  a  result  and  not  a 
cause  of  knock-knee.^  In  the  early  stages  of  the 
deformity  the  ligaments  can  be  observed  to  be  weak 
and  yielding  before  any  such  hypertrophy  can  be 
made  out  ;  and,  moreover,  properly  applied  pressure  is 
capable  in  young  subjects  of  greatly  modifying  the 
relative  growth  of  the  femoral  condyles.  The  same 
may  be  said  of  the  enlargement  of  the  inner  tuberosity 
of  the  tibia,  which  is  sometimes  present  in  these  cases. 

The  outward  bowing  of  the  lower  extremities, 
or  genu  exirorsum,  is  not  usually  associated  with  any 
corresponding  overgrowth  of  the  external  condyle, 
though  the  ends  of  the  bones  exhibit  the  common 
rickety  enlargement. 

^  See  a  paper  on  the  'Anatomy  of  Genu  Valgum,'  Ly  Edmund  Owen, 
F.R.O.S.    {Journal  of  Anatomy  and  Plysiolo(;y,  vol.  xiii.  p.  83.)  ' 
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It  will  be  evident,  therefore,  tliat  in  genu  valgum 
the  ligaments  are  chiefly  at  fault,  whilst  in  genu  ex- 
trorsum  it  is  the  curvature  of  the  bones  which  gives 
rise  to  the  deformity.  It  is  for  this  reason  that  genu 
extrorsum  only  arises  durino^  the  earlier  stao-es  of 
rickets  when  the  bones  are  soft  and  yielding  ;  but 
genu  valgum  is  frequently  seen  to  commence  in 
rapidly  growing  youths  and  girls,  whose  bones  are 
firm,  but  whose  muscles  and  ligaments  are  weak. 
Moreover,  if  the  bowed  legs  are  not  corrected,  the 
ligaments,  especially  those  of  the  inner  ankle  and 
plantar  arch,  become  lengthened,  and  the  foot  flat- 
tened and  splayed. 

Flat-foot,  or  spurious  Talipes  valgus,  is  so  often  one 
of  the  symptoms  of  rickets  that  it  is  convenient  to 
consider  it  in  this  association;  but  it  may  also  arise 
independently  of  rickets,  either  from  constitutional  or 
local  causes.  It  consists  chiefly  in  a  yielding  of  the 
plantar  ligaments,  and  especially  of  the  calcaneo- 
scaphoid  ligament  which  supports  the  head  of  the 
astragalus  and  has  so  large  a  part  in  the  maintenance 
of  the  antero -posterior  arch  of  the  foot.  The  tibialis 
posticus  muscle  and  the  lateral  ligaments  are  also 
stretched.  The  natural  arches  of  the  foot,  both 
antero-posterior  and  transverse,  are  flattened  by  the 
superincumbent  weight  of  the  body  ;  so  that  the 
astragalus  sinks,  the  dorsal  convexity  of  the  foot  is 
diminished,  and  the  inner  malleolus  approaches  the 
ground  and  becomes  unnaturally  prominent.  Besides 
these  changes  there  is  a  varying  amount  of  rotation 
outwards  of  the  anterior  part  of  the  foot,  at  the 
transverse  tarsal  joint  ;  and  occasionally  the  outer 
edge  of  the  foot  may  be  slightly  raised  (fig.  22). 
The  graceful  shape  and  elasticity  of  the  foot  are  thus 
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lost,  progression  is  imj)eded,  and  the  increase  of  the 
deformity  is  often  accompanied  by  much  suffering. 
The  pain  is  usually  described  as  a  severe  aching,  and 
is  compared  with  rheumatism  ;  so  that  in  the  early 
stages  of  the  deformity,  the  prominence  of  the  malle- 
olus and  the  character  of  the  pain  sometimes  cause  it 
to  be  mistaken  for  rheumatic  inflammation.  Aching 
pain  complained  of  in  the  region  of  the  sole  and  ankle 
should  therefore  always  suggest  an  examination  into 
the  condition  of  the  arch  of  the  foot. 


Fig.  22.— An  example  of  flat-foot  in  a  rickety  cpiild. 
(From  a  model  in  tlie  museum  of  St.  George's  HospitiiL) 

The  cause  of  the  pain  I  believe  to  be  the  stretching  cau.e  of 
of  the  ligaments,  which  in  accordance  with  the  law  of 
pain  ^  resent  this  aggression  upon  their  functions.  It 
varies  much  in  severity,  both  in  different  persons  and  m 
different  stages  of  the  disease.  It  is  usually  most  severe 
■in  the  early  stages,  when  the  stretching;  of  the  liea- 

1  By  '  the  law  of  pain,'  I  mean  tliat  paui  lias  a  direct  relation  to  func- 
tion, and  is  Nature's  indication  that  the  function  of  a  part  is  interfered 
■with.  Thus  ligaments,  heing  intended  to  sustain  pressure  and  to  resist 
the  separation  of  parts  which  they  hind  together,  hecome  painful  when 
stretched,  but  have  little  sensibility  to  other  kinds  of  injuiy. 
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ments  is  going  on  ;  and  most  continuous  in  the  later 
stages,  when  the  flattening  is  pronounced.  It  is  of 
course  worse  after  long  standing,  and  therefore  usually 
in  the  evening.  The  rickety  cases  as  a  rule  suffer 
least,  but  sometimes  instances  are  met  with  in  which 
persons  not  rickety  have  acquired  a  severe  degree  of 
the  deformity  without  the  occurrence  of  any  pain. 
Other  Besides  the  cases  in  which  flat-foot  is  a  part  of 

causes  of  1 

flat-foot,  the  general  debility  of  rickets,  there  are  many  in 
which  it  arises  from  other  causes.  It  is  often  pro- 
duced by  long-continued  standing,  without  intervals 
of  rest,  especially  in  growing  girls  and  boys.  Thus 
it  is  common  among  factory  children,^  Paiges,  and 
young  persons  who  serve  in  shops,  who  are  often 
prevented  by  an  absurd  and  inhuman  rule  from  sit- 
ting down  even  when  they  are  unemployed.  Sprams 
and  inflammations  of  the  tarsal  jomts,  which  leave  the 
ligaments  softened  and  stretched,  often  lead  to  flat- 
tening of  the  foot.  For  this  reason  flat-foot,  like 
knock-knee,  may  follow  rheumatic  inflammation  of 
the  joint,  and  the  pain  caused  by  the  yielding  liga- 
ments may  be  mistaken  for  a  recurrence  of  the  rheu- 
matism. In  such  instances,  as  well  as  in  those  that 
have  their  origin  in  traumatic  causes,  the  deformity 
is  often  confined  to  one  side  ;  whereas  in  those  that 
arise  from  rickets  or  simple  debility,  it  occurs  on  both 
sides  of  the  body,  although  the  two  limbs  may  be 
affected  to  an  unequal  extent. 

Causes  of         Rickets  is  not  a  disease  which  is  hereditary, 

rickets. 

nevertheless  the  condition  of  the  mother  probably  has 
some  influence  on  its  production.    For  it  is  a  familiar 

^  Of  2,569  children  employed  in  the  Lancashire  cotton  factories,  203 
had  Hat-foot,  the  prevalence  of  the  affection  increasing  wit li  the  age  of 
the  children.  See  Report  to  Local  Government  Board  on  Condition  of 
Children  emjjloycd  in  Textile  Factories,  1 873,  p.  48. 
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observation  that  in  large  families  whereof  the  chil- 
dren are  born  in  quick  succession,  the  younger  mem- 
bers are  often  increasingly  rickety  ;  so  that  it  would 
seem  that  quickly  repeated  pregnancies  may  induce 
in  the  mother  a  condition  which  predisposes  the 
children  to  rickets.  This  may,  however,  be  chiefly 
because  the  mother's  milk  will,  in  such  cases,  be  less 
nourishing  ;  or  being  deficient,  is  liable  to  be  supplied 
by  less  suitable  food  :  or,  as  is  often  the  case  among 
the  poor,  that  the  increasing  family  is  attended  with 
increasing  narrowness  of  means,  so  that  the  younger 
children  which  are  many,  are  less  well  fed  than  the 
elder  children  which  were  few.  For  it  is  a  striking 
fact,  that  although  in  London  rickets  is  one  of  the 
commonest  diseases  among  the  children  of  the  poor  ; 
yet  in  the  large  manufacturing  towns,  where  children 
are  employed  in  factories,  and  thus  soon  become  a 
source  of  income  rather  than  of  expense  to  the  parents, 
rickets  is  extremely  rare.-^ 

But  rickets  is  not  confined  to  the  poorer  classes  ; 
and  among  the  wealthy  it  is  not  uncommonly  the 
first  children  that  are  rickety.  In  such  cases  some- 
thing is  probably  due  to  the  highly  artificial  life  often 
led  by  the  mother. 

But  the  most  important  factor  in  the  production 
of  rickets  is  certainly  improper  or  insuflicient  food  ; 
next  in  importance  to  which  may  be  placed  a  lack  of 
pure  air,  of  sunlight,  and  of  warmth. 

Hence  the  large  proportion  of  rickety  children 
among  those  brought  up  '  by  hand,'  who  are  there- 

^  Thus,  among  2,569  children  employed  in  the  Lancashire  cotton  fac- 
tories, a  careM  examination  discovered  only  31  showing  any  of  the  signs 
of  rickets  (excepting  flat-foot,  which  was  to  be  otherwise  explained).  See 
BepoH  to  Local  Government  Board  on  condition  of  children  efnjjloi/ed  in 
textile  factories,  1873,  p.  51. 
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fore  liable  to  the  deprivation  or  adulteration  of  their 
proper  nourishment,  milk.  The  absence  of  a  proper 
supply  of  milk  for  food  is  the  commonest  of  all  the 
causes  of  rickets.  Oatmeal,  cornflour,  or  other  starchy 
foods,  are  given  instead  of  milk  ;  and  are  doubly 
harmful,  inasmuch  as  they  not  only  take  the  place 
of  the  proper  food,  but  also  impair  the  digestion  of 
the  infant,  so  that  its  nutrition  is  thus  still  further 
interfered  with.  Among  the  poor  a  very  common 
cause  of  rickets  is  too  long  suckling  ;  that  is  to  say, 
the  child  is  feeding  upon  milk  which  has  lost  much 
of  its  nutritive  value. 

The  treatment  of  rickets  must  be  both  constitu- 
tional and  mechanical.  It  must  be  understood  that  the 
constitutional  debility  ^  is  the  essence  of  the  disease  ;  , 
and  that  the  deformities  are  accidents  which  vary  with 
the  variable  influences  upon  which  they  depend. 
They  are  doubtless  marks,  but  only  accidental  marks, 
of  the  disease,  and  may  be  entirely  wanting.  That  is 
to  say,  rickets  may  exist  without  deformity  ;  and  on 
the  other  hand,  the  deformity  may  persist  when  the 
disease  has  passed  and  gone,  so  that  we  may  have 
to  treat,  not  rickets,  but  its  results. 

Bearing  in  mind,  then,  the  causes  of  rickets,  it  will 
be  manifest  that  for  its  treatment  it  is  of  the  first 
importance  to  secure  appropriate  feeding  ;  to  remem- 
ber that  milk  is  the  best  of  all  antidotes  to  rickets, 
and  that  no  milk  has  the  same  nutritive  value  to  the 
infant  as  its  mother's.  If,  therefore,  the  mother  is  not 
.able  entirely  to  nourish  the  infant,  it  is  far  better 
that  she  should  suckle  it  partially  than  not  at  all.  If, 
however,  the  child  must  be  brought  up  by  hand 

See  Jenner,  Medical  Times  and  Gazette,  18G0,  vol.  i.  p.  259. 
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great  care  should  be  taken  to  ensure  the  proper  diges- 
tion of  the  milk  given. 

Kickets  may  sometimes  be  seen  in  children  who 
have  had  their  milk  in  too  great  quantities,  or  in  too 
concentrated  a  form,  and  have  thus  been  unable  to 
digest  it.  When  rickety  children  cannot  digest  a  suffi- 
cient quantity  of  milk,  a  small  quantity  of  pounded 
raw  meat  is  an  excellent  addition  to  the  food. 

Of  medicines  for  the  remedy  of  rickets,  cod-liver 
oil  is  by  far  the  most  valuable  ;  it  is,  indeed,  almost  a 
specific,  so  that  it  is  worth  while  to  take  whatever 
pains  may  be  necessary  to  enable  the  rickety  child  to 
digest  it.  It  should  of  course  be  given  directly  after 
food.  Iron  is  also  very  useful,  especially  in  the 
later  stages  of  the  disease. 

Warm  clothing,  and  plenty  of  fresh  air  and  sun- 
light are  important  aids  ;  and  a  visit  to  the  sea-coast 
is  often  of  great  benefit. 

Cold  or  tepid  baths  are  serviceable  tonics  ;  they 
should  be  of  brief  duration,  and  followed  by  plenty 
of  friction.    The  douche  is  an  especially  useful  form. 

The  mechanical  treatment  of  rickets  is  preventive  Mechan- 

T  T   1  ical  treat- 

and  remedial.  ment. 

Much  may  be  done  for  the  prevention  of  rickety 
deformities.  It  is  important  that  the  rickety  infant 
should  be  as  much  as  possible  in  the  recumbent 
position  ;  not  only  to  obviate  the  tendency  to  bowed 
spine,  and  the  stretching  of  the  muscles  and  ligaments 
which  that  implies,  but  also  to  ensure  free  respira- 
tion. If  the  child  is  nursed  in  the  sitting  position, 
the  weight  of  the  head  bows  forward  the  cervical  and 
upper  dorsal  spine,  and  greatly  interferes  with  the 
expansion  of  the  chest.  The  child  should  therefore 
not  be  carried  about  in  the  nurse's  arms,  but  upon  a 
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small  mattrass  pillow,  which  may  be  conveniently  sup- 
ported by  a  sling  passing  over  the  nurse's  shoulders. 

When  the  time  for  independent  locomotion 
comes,  care  must  be  taken  that  the  child  does  not 
push  itself  along  nor  try  to  stand,  while  the  bones 
are  still  soft,  otherwise  bone  curvatures  will  inevit- 
ably occur.  Fortunately,  rickety  children  are  usually 
backward  in  their  attempts  at  locomotion  ;  but  if 
there  is  any  difficulty  in  preventing  these,  it  is 
necessary  to  apply  sphnts  to  the  lower  limbs  in  such 
a  manner  as  to  make  locomotion  impossible. 

For  this  purpose  well-padded  wooden  splints 
should  be  applied  from  the  hips  to  about  three  inches 
below  the  feet,  on  the  outer  side  of  the  limbs.  The 
upper  ends  of  the  sphnts  should  be  connected  by  a 
waistband,  and  they  should  be  bandaged  lightly  to 
the  legs  as  far  as  the  knees.  If  any  curvature  of  the 
tibia3  has  taken  place,  this  may  be  remedied  at  the 
same  time  that  the  child  is  kept  off  its  feet,  by  the 
splints  ;  but  in  this  case  there  should  also  be  an 
inside  splint  from  the  knee  downwards  to  a  distance 
not  quite  correspondent  to  the  outer  splint.  The 
reason  for  this  variation  in  the  position  of  the  lower 
ends  of  the  splints  is  that,  if  they  extend  to  the  same 
distance  below  the  feet,  the  child  will  sometimes 
manage  to  stand  upright  upon  their  level  ends,  and 
may  thus  have  a  painful  fall.  The  splints  should  of 
course  be  removed  at  night,  and  the  child  encouraged 
to  kick  about  and  exercise  its  hmbs  before  the  splints 
are  replaced  in  the  mornmg. 

In  some  cases  of  rickets  the  debility  seems  to  fall 
more  upon  the  muscles  and  ligaments  than  upon  the 
bones  ;  and  in  such  children  we  may  see  antero- 
posterior curvature  of  the  spine,  or  in  older  children 


TREATMENT  OF  BOWED-SPINE. 


Ill 


lordosis  (both  of  which  it  will  be  observed  are  ex- 
aggerations of  the  normal  curves),  without  any  bend- 
ing of  the  long  bones. 

The  recumbent  posture  is  absolutely  necessary  for  Treatment 
the  remedy  of  both  of  these  spinal  deformities,  and  curve  of 
must  be  maintained  in  young  children  hy  the  means 
above  indicated  ;  while  older  children  must  be  kept 
lying  down  either  entirely  or  for  a  definite  portion 
of  the  day,  according  to  the  severity  of  the  disease. 

No  kind  of  apparatus  of  support  answers  the  same 
purpose  as  the  recumbent  posture  ;  in  cases  therefore 
which  are  not  so  severe  as  to  require  absolute  recum- 
bency, the  best  plan  is  to  allow  the  child  to  be  up 
twice  or  thrice  in  the  day  for  a  sufficient  time  to 
exercise  without  fatiguing  the  muscles,  and  to  lie 
down  for  the  rest  of  the  time. 

This  is  far  better  than  to  allow  the  child  to  go 
about  with  a  '  spinal  supiDort.'  Such  appliances  are 
in  my  opinion  never  thoroughly  efficient,  and  have 
the  disadvantage  of  interfering  with  the  natural 
action  of  the  respiratory  and  other  muscles,  and  with 
the  expansion  of  the  chest,  besides  giving  the  child  a 
certain  amount  of  weight  (often  not  inconsiderable) 
to  carry  about  ;  objections  which  apply  to  the  plaster 
of  Paris  and  other  'jackets,'  as  well  as  to  metal 
instruments. 

Another  reason  for  keeping  the  subjects  of  severe 
rickets  completely  recumbent,  is  that  by  so  doing, 
pelvic  deformities  and  the  yielding  of  the  abdominal 
parietes  above  described  are  thus  prevented,  and 
even  the  changes  in  the  shape  of  the  thorax  occur  to 
a  less  extent. 

To  remedy  the  curvature  of  the  long  bones,  light  Trentmont 
well-padded  wooden  splints,  carefully  proportioned  to  t^re  of"' 
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bones.  the  size  of  the  Kmb,  should  be  used.  Tliey  should 
be  placed  upon  both  surfaces  of  the  hmb,  and  kept 
in  position  by  an  evenly  applied  bandage/ 

A  good  deal  of  care  is  necessary  in  their  applica- 
tion, especially  during  the  first  part  of  the  treatment, 
and  until  the  child  becomes  accustomed  to  their 
presence.  The  nurse  must  be  systematically  in- 
structed in  the  method  of  bandaging  ;  and  a  daily 
careful  inspection  made  of  the  skin,  to  ensure  that 
no  part  of  it  is  suiFering  from  undue  pressure. 

Bending  of  the  bones  of  the  forearm  may  be 
remedied  by  splints  upon  its  upper  and  under  surface, 
which  should  extend  only  to  the  palm  of  the  hand, 
and  leave  the  fingers  free. 

To  the  lower  extremity  splints  should  be  applied 
on  the  outer  and  inner  surface  of  the  limb. 

In  severe  cases  the  splints  should  be  worn  both 
night  and  day ;  and  when  removed  for  the  morning 
and  evening  bath,  they  should  be  left  off  for  a  short 
time,  and  the  muscles  exercised  either  by  active  or 
passive  movements.  As  the  limbs  become  stronger 
the  splmts  may  be  left  off  at  night  ;  and  finally  the 
child  may  be  allowed  to  walk  with  the  splints  ex- 
tending to  the  level  of  the  soles  of  the  boots.  In 
slighter  cases  it  is  sufficient  from  the  commencement 
of  the  treatment,  that  the  splints  should  be  worn  in 
the  day  only. 

Leg  splints,  when  used  upon  children  who  are 
walking,  are  apt  to  become  displaced  unless  in  some 
way  fixed  to  the  boot ;  and  it  is  therefore  necessary  to 
have  a  light  angle-iron  attached  to  the  lower  end  of 
the  outer  splint,  the  horizontal  arm  of  which  fits  into 
a  socket  which  is  inserted  into  the  heel,  or  may  be 

1  The  "best  material  for  the  haudage  is  domett. 
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screwed  on  to  the  under  surface  of  the  '  waist '  of  the 
sole  of  the  boot. 

When  the  long  bones  are  greatly  bent,  and  they  Fracture, 
are  not  sufficiently  soft  to  allow  of  straightening  by 
the  use  of  splints,  an  attempt  may  be  made  to  fracture 


Fig.  23.— Splikt,  with  angle  ieon  and  socket,  for  the 
treatment  of  bowed-legs. 

a.  Wooden  splint  with  angle  iron  at  lower  end. 

b.  Socket  to  be  screwed  to  under-surface  of  boot. 

them,  so  that  union  may  be  obtained  in  an  improved 
position.  If  this  can  be  accomplished  by  a  moderate 
degree  of  force,  so  that  the  soft  parts  are  not  materially 
injured,  a  very  good  result  may  be  thus  obtained.  In 
this  operation  care  must  be  taken  to  grasp  the  limb 
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well  within  the  neighbouring  joints,  so  that  in  applying 
the  necessary  force,  no  injury  is  done  to  the  joint 
structures.  The  limb  may  be  put  up  in  plaster  of 
Paris  immediately  after  the  fracture,  and  union  is 
usually  rapid  and  sound. 
Osteotomy,  Whcu,  howcvcr,  the  bones  have  attained  a  greater 
degree  of  hardness  than  will  admit  of  their  being 
,  fractured  by  moderate  force,  they  can  only  be  properly 
straightened  by  osteotomy.  The  bones  most  com- 
monly requiring  this  treatment  are  those  of  the  leg, 
and  in  such  cases  the  most  satisfactory  operation 
appears  to  me  to  be  the  removal  of  a  wedge  of  bone 
from  the  convexity  of  the  curve. 

The  operation  should  be  performed  antiseptically. 
A  longitudinal  incision  being  made  over  the  convex 
surface  of  the  bone,  a  chiseP  is  introduced  into  the 
wouud,  and  then  turned  across  the  axis  of  the  bone,  and 
with  a  mallet  driven  through  about  three-quarters  of 
the  thickness  of  the  shaft  ;  it  is  then  withdrawn,  and 
the  section  repeated  in  such  a  manner  as  to  remove  a 
wedge  of  bone  of  sufficient  size  to  allow  of  the  limb 
being  straightened  with  a  slight  amount  of  force. 

The  fibula  is  then  either  broken  or  divided,  the 
wound  closed,  and  the  limb  placed  in  splints  or 
plaster  of  Paris. 

In  less  severe  cases,  the  division  of  the  shaft  of  the 
bone,  without  the  removal  of  any  portion  of  it,  is 
sufficient  to  remedy  the  deformity. 

It  is  seldom  necessary  to  divide  the  thigh-bone  for 
the  remedy  of  bowed-legs  ;  the  straightening  of  the 
tibial  curves  is  usually  sufficient,  and  is,  moreover, 

1  Mr.  Marsli,  who  has  puHislied  some  very  satisfactoiy  cases  of  osteo- 
tomy in  rickets,  prefers  to  divide  the  hone  with  a  saw.  See  Med.  Chir. 
Trans.,  vol.  Ivii.  p.  145.    My  own  experience  is  in  favour  of  the  chisel. 
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often  followed  by  considerable  improvement  in  the 
condition  of  the  femora.^ 

The   treatment  of  knock-knee  varies  with  its  Treatment 

or  knock- 
severity  and  duration  ;  but  it  is  the  latter  which  knee. 

should  chiefly  influence  us  in  the  selection  of  the 
method  to  be  adopted.  A  severe  case  of  short  dura- 
tion is  much  more  easily  remediable  than  even  a  less 
severe  one  in  which  the  deformity  has  occurred  more 
gradually.  The  changes  in  the  articular  ends  of  the 
bones  are  in  proportion  to  the  duration  of  the  deform- 
ity ;  and  when  the  rapid  yielding  of  the  ligaments  has 
allowed  knock-knee  to  be  produced  in  a  short  space 
of  time,  the  limb  can  be  straightened  with  correspond- 
ing rapidity  and  ease.  I  do  not  mean  that  in  such 
cases  the  duration  of  the  treatment  will  be  less  ;  on  the 
contrary,  it  will  have  to  be  maintained  for  a  long 
period,  but  no  operation  or  other  severe  methods  are 
needful  even  for  bad  cases  of  knock-knee  wherein 
the  deformity  has  been  quickly  produced. 

In  all  cases,  then,  of  knock-knee,  in  which  the  Mechan- 
deformity  has  existed  but  for  a  short  time,  the  patient  ment.'^''*' 
should  be  kept  at  rest,  and  an  outside  splmt  applied 
from  the  waist  to  the  feet.  That  part  of  the  bandage 
which  fixes  the  knee  should  be  of  india-rubber,  and 
should  extend  from  a  few  inches  below,  to  the  same 
distance  above,  the  joint.  After  a  time  the  patient 
may  be  allowed  to  go  about  with  splints  on,  but  not 
permitted  to  flex  the  knees.  For  this  purpose  the 
splints  should  be  attached  at  their  upper  extremity  to 
a  pelvic  band,  by  means  of  a  slightly  bent  rod  with  a 
moveable  joint  at  the  hips  ;  and  at  the  lower  end  they 
should  be  fixed  to  the  boot  by  a  metal  socket.  As 
the  ligaments  gain,  strength  a  slight  amount  of  flexion 

1  See  Mr.  Marsh's  remarks  on  hie  fourth  case,       cit.,  p.  153. 
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of  the  leg  may  be  allowed,  by  introducing  into  the 
splints  a  joint  of  limited  motion,  at  a  point  corre- 
sponding to  the  knee  ;  a  plan  I  believe  first  suggested 
by  Mr.  Cassar  Hawkins.  Finally,  a  greater  freedom 
of  movement  may  be  permitted,  but  lateral  support 
should  not  be  dispensed  with  for  long  after  the  de- 
formity is  overcome.  There  is  a  great  tendency  to 
relapse  when  the  treatment  of  knock-knee  is  discon- 
continued,  so  that  the  case  should  be  carefully  watched 
for  any  symptom  of  recurrence  of  the  distortion. 

During  the  later  stages  of  the  treatment  light  iron 
supports  may  be  substituted  for  the  wooden  splints  ; 
but  in  the  earlier  part,  the  latter  are  much  the  more 
efficient.  The  cold  douche  to  the  knee  is  a  valuable 
aid,  and  care  should  be  taken  to  keep  the  limbs 
warm. 

Constitutional  treatment  also  must  by  no  means 
be  neglected.  The  subjects  of  knock-knee  usually 
show  other  signs  of  debility,  and  much  benefit  is 
derived  from  ferruginous  tonics. 

Instances  of  this  deformity,  however,  will  be  met 
with  in  which,  from  its  long  duration,  changes  have 
occurred  both  in  the  bones  and  the  surrounding 
tissues,  which  prevent  its  being  remediable  by  the 
measures  above  described. 

If  the  inward  yielding  of  the  knee  is  very  great, 
any  attempt  to  straighten  it  will  be  found  to  make 
prominent  the  fascia  lata  on  the  outer  side  of  the 
joint  as  it  passes  to  its  insertion  on  to  the  tuberosity 
of  the  tibia  and  the  head  of  the  fibula  ;  the  biceps 
tendon  may  also  be  felt  more  posteriorly,  stretched 
tightly  across  the  angle. 

To  severe  cases  of  this  kind  it  would  be  difficult 
to  apply  splints  efficiently,  and  for  these  it  is  better 
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to  liave  an  instrument  made  to  fit  the  limb  accurately, 
and  so  jointed  at  the  knee  that  the  limb  can  be  gradu- 
ally brought  therebj^  to  a  right  line.  The  apparatus 
that  I  recommend  for  this  purpose  consists  of  a  metal 
rod  adapted  to  the  outer  side  of  the  limb,  jointed  at 
the  knee,  and  fixed  below  to  a  foot  piece,  or  boot, 
and  above  to  a  pelvic  girdle.  Attached  to  this  rod 
are  two  leathern  collars  moulded  to  fit  the  thigh  and 
leg  respectively  ;  and  on  its  outer  side  is  a  screw 
whereby  extension  can  be  gradually  made.  If  the 
contraction  of  the  fascia  lata  and  the  biceps  appears 
to  be  a  serious  impediment  to  the  straightening  of  the 
limb,  those  structures  should  be  subcutaneously  divi- 
ded ;  but  as  a  rule  contracted  tendons  in  recently 
acquired  deformities  easily  yield  to  gradually  applied 
extension  ;  and  if  the  contraction  can  be  thus  over- 
come, it  is  better  to  avoid  the  operation,  which 
weakens  the  knee-joint  on  its  outer  side. 

In  some  cases,  however,  the  chief  obstacle  to  the 
correction  of  the  deformity  is  obviously  the  hyper- 
trophy, and  consequently  altered  level,  of  the  inner 
condyle ;  and  to  these  the  operation  of  detaching  the 
condyle  and  pushing  it  upwards  to  a  proper  level  may 
be  rightly  applied.  This  operation  has  been  carried 
out  with  antiseptic  precautions  in  various  ways. 

Mr.  Annandale,^  in  1875,  not  only  divided  but  re-  <->P"ations 

'  '  J  for  knock- 

moved  the  condyle,  by  an  operation  which  involved  the  i'"*^''- 

free  opening  of  the  joint  and  division  of  the  ligaments. 

A  great  improvement  upon  this  was  the  operation, 
first  practised  by  Dr.  Ogston  ^  in  1876,  of  subcutan- 
eously sawing  through  the  condyle,  Avhich  was  then 
pushed  upwards  and  allowed  to  unite  at  the  natural 
level.    This  is   accomplished    by   introducing  an 

1  Edinh.  Med.  Journ.,  July  1875,  p.  18. 
^  Ibid.,  March  1877,  p.  782. 
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Adams's  saw  tlirougli  a  small  wound  made  with  a 
tenotome  over  the  lower  end  of  the  inner  side  of  the 
femur,  just  above  the  condyle.  The  line  of  section 
should  fall  to  the  inner  side  of  the  crucial  liga- 
ments, and  when  the  condyle  is  nearly  sawn  through 
and  the  popliteal  surface  is  approached,  the  saw  is 
withdrawn,  and  the  condyle  broken  off  by  forcing 
the  limb  into  the  straight  position. 

In  1877  Mr.  Chiene  ^  cut  through  the  condyle 
with  a  chisel,  and  removed  a  wedge-shaped  piece  of  it ; 
and  in  1878  Dr.  Macewen^  endeavoured  to  do  this 
without  opening  the  joint,  by  stopping  short  of  the 
articular  cartilage  in  the  removal  of  the  wedge  of 
bone.  The  sides  of  the  gap  thus  created  are  pushed 
together  by  the  forcible  straightening  of  the  limb. 
Dr.  Macewen  had  previously  attained  the  same 
object  by  cutting  out  a  wedge  of  bone  transversely 
from  the  shaft  of  the  femur,  slightly  above  the  epi- 
physial line  ;  but  the  operation  which  he  now  re- 
commends,^ and  which  he  has  successfully  practised 
in  numerous  cases,  is  the  simple  transverse  division  of 
the  femur  for  about  the  inner  two-thirds  of  its  thick- 
ness, and  the  fracture  of  the  remaining  third  by  the 
forcible  straightenmg  of  the  limb. 

The  operation  is  a  simple  one.  A  longitudinal 
incision  is  made  through  the  soft  parts  down  to  the 
bone  over  the  inner  side  of  the  femur,  of  sufficient  size 
to  easily  admit  the  blade  of  a  chisel.  This  incision 
should  be  over '  the  point  where  the  two  following  lines 
meet,  a  line  drawn  transversely  from  the  upper  border 
of  the  patella  when  the  limb  is  in  the  extended  posi- 
tion ;  and  aline  drawn  longitudinally  about  half  an  inch 

1  Brit.  Med.  Journ.,  Oct.  13,  1877,  p.  629. 
2  Ibid.,  May  3,  1879,  p.  656.  ^  Ibid.,  Oct.  13,  1879,  p.  607. 
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anterior  to  the  spine  for  the  insertion  of  the  adductor 
magnus  tendon.'  '  Through  this  wound  the  osteotome 
is  introduced  longitudinally,  until  it  comes  into  con- 
tact with  the  bone,  when  it  is  turned  transversely. 
Its  lower  border — the  one  which  is  for  the  time  pos- 
terior— is  made  to  glide  on  the  bone  until  it  comes 
fairly  behmd,  when  the  entire  cutting  edge  of  the 
osteotome  is  applied,  and  the  instrument  is  made  to 
pass  in  a  direction  from  behind  forward,  and  toward 
the  outer  side.  From  this  position  it  is  made  to  move 
forward  along  the  inner  border,  until  it  comes  to  the 
anterior  surface,  when  it  is  directed  from  before  back- 
ward and  toward  the  outer  posterior  angle  of  the 
femur.  In  keeping  on  these  lines  there  is  no  fear  of 
injuring  the  artery.'  '  When  the  operator  thinks  that 
the  bone  has  been  sufficiently  divided,  the  osteotome 
is  laid  aside,  a  sponge  saturated  in  1  to  40  carbolised 
watery  solution  is  placed  over  the  wound,  the  surgeon 
holding  this  in  one  hand,  which  he  at  the  same  time 
employs  as  a  fulcrum,  while  the  other  hand  grasps 
the  limb  lower  down,  and  gives  it  a  quick  jerk 
inwards,  when  the  bone  will  snap,  or  bend,  as  the 
case  may  be.'  ^ 

In  this  operation  the  diaphysis  of  the  femur  is 
divided  at  a  level  of  about  an"  inch  above  the  epi- 
physis ;  that  is,  at  a  point  corresponding  with  a  hne 
drawn  across  the  bone,  half  an  inch  above  the  upper 
margin  of  the  patella  when  the  limb  is  in  the  extended 
position. 

The  limb  may  be  placed  for  the  operation  either 
upon  its  outer  side,  or  in  the  extended  position,  and 
Dr.  Macewen  recommends  that  it  should  rest  upon  a 
sand  pillow  of  about  a  foot  square,  which  is  a  con- 

^  Dr.  Macewen  in  Brit.  Med.  Journ.,  May  3  and  Oct.  13,  1879 
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venient  means  of  steadying  it.  Dr.  Macewen  has 
also  given  some  very  useful  directions  concerning  the 
manufacture  of  the  chisel  (or  osteotome,  as  he  prefers 
to  call  it)  to  be  used  in  such  operations.^  This  is  a 
matter  of  considerable  importance,  for  it  is  much 
easier  to  control  and  feel  the  direction  in  which  the 
edge  of  the  chisel  is  travelling,  when  it  is  made  as  Dr. 
M  acewen  recommends,  in  one  piece,  than  if  it  is 

1  '  They  were  made  from  Stubbs's  finest  five-eighths  steel,  forged  at  a 
low  heat ;  tempered  hy  raising  the  instrument  to  a  cherry-red  heat,  dipping 
it  in  oD,  and  then  plunging  it  into  water  imtil  cold ;  next  polished,  and 
about  an  inch  of  the  chisel,  measuring  from  its  cutting  edge,  having  its 
temper  drawn  hack  by  raising  it  to  a  copper-yellow  colour  with  purple 
spots  (probably  a  temperatm-e  of  620°  F.).    In  these  instruments  only  a 
small  portion  of  the  chisel,  embracing  the  cutting  edge,  is  raised  to  a  gi'eat 
degree  of  hardness  ;  the  remainder  of  the  blade  is  cordparatively  soft,  so 
as  to  avoid  the  possibility  of  snapping.    Though  this  is  applicable  to  all 
the  chisels,  it  is  particularly  so  to  the  finest,  especially  when  used  in  cases 
where  the  bone  is  very  thick,  and  the  instnmient  has  to  he  deeply  inserted. 
A  good  material  for  testing  the  edge  of  the  instrument  is  the  thick  part  of 
the  hough-bone  of  an  ox.  If  one  finds  that  the  instrument  will  neither  turn 
nor  chip  in  penetrating  such  a  bone,  it  may  be  concluded  that  it  is  well 
suited  for  cutting  any  human  bone.   These  instruments  stood  this  test.  I 
have  foimd  them  to  possess  the  quality  of  great  hardness,  combined  with 
toughness,  and  hitherto,  although  used  on  some  very  hard  and  dense 
himian  bones,  they  have  neither  turned  nor  chipped.  The  handle  and  the 
blade  form  one  piece.    The  handle  is  octagonal,  and  I  prefer  it  to  the 
oval  or  cylindrical,  as  it  gives  a  better  grip,  and  enables  the  operator 
to  detect  more  readily  any  deviation  which  the  instrument  may  assume. 
The  top  of  the  chisel  is  fiu-nished  with  a  rounded  projecting  head,  against 
which  the  thumb  of  the  operator  rests  as  he  steadies  the  instnmient ;  it 
also  serves  as  a  support,  whereby  the  instrument  may  be  gently  levered 
out  of  the  section.    The  figures  1  and  2  are  placed  near  the  head  on  the 
surfaces  which  correspond  to  the  thickness  of  the  blade,  in  order  that 
they  may  serve  as  a  means  of  distinction  when  the  blade  is  obscured 
in  the  tissues.    The  borders  of  the  blade  are  marked  vnth  half-inches,  the 
figures  being  extremely  light.    The  thickness  of  the  hone  can  be  ascer- 
tained in  many  cases,  and  thus  the  distance  to  be  penetrated  can  be  pre- 
determined.   The  figures  on  the  border  of  the  instrument  point  out  the 
depth  to  which  it  has  penetrated,  and  thus  serve  as  a  guide.    They  are 
finely  polished,  not  for  appearance,  but  because  the  finer  the  surface  tlie 
less  opportunity  will  organic  matter  have  of  becoming  adherent,  and 
afterwards  decomposing,' — Brit.  Med.  Journ.,  May  3,  1879,  p.  656. 
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fixed  to  a  wooden  handle.  I  have,  moreover,  ex- 
perienced the  annoyance  of  having  half  an  inch  of 
a  chisel  break  off  in  the  substance  of  the  condyle,  in 
consequence  of  its  being  of  brittle  metal. 

Mr.  Barwell  has  performed  a  somewhat  similar 
operation,  upon  the  outer  side  of  the  femur  ;  in 
addition  to  which  he  also  divides  the  tibia,  so  that  his 
treatment  of  genu  valgum  involves  an  osteotomy  of 
both  thigh  and  leg. 

Of  these  two  operations  that  of  Dr.  Macewen  seems 
to  me  to  be  much  preferable  ;  and  although  he  has  in 
a  few  very  aggravated  cases  divided  the  tibia  as  well 
as  the  femur,  he  admits  that  section  of  the  tibia  is 
hardly  ever  necessary,  and  conduces  more  to  the  sym- 
metry than  to  the  usefulness  of  the  limb.^ 

In  May^  1878,  Mr.  Reeves  drew  attention  to  a 
modification  of  Dr.  Ogston's  operation  which  he  had 
practised,  and  which  consists  in  loosening  the  inner 
condyle  by  means  of  a  chisel,  instead  of  cutting 
throui^h  it  with  a  saw.  '  It  consists  in  first  flexinof 
the  knee,  so  as  to  render  the  outline  of  the  condyle 
prominent  and  to  pull  down  the  supra- patellar  pouch 
of  synovial  membrane.  The  thigh  and  leg  being 
steadied  by  assistance,  a  scalpel  is  introduced  ob- 
liquely just  above  the  internal  tuberosity,  the  soft 
parts  divided,  and  a  graduated  chisel,  on  which  the 
depth  of  the  condyle  and  soft  parts  has  previously 
been  ascertained,  is  passed  beside  it.  The  condyle  is 
then  loosened,  but  not  separated,  and  the  chisel-cut 
should  only  extend  to  about  one-eighth  of  an  inch  from 
the  articular  surface  of  the  cartilage.  The  limb  is  then 
forcibly  straightened,  a  small  pad  of  lint  dipped  in 
carbolic  oil  is  applied,  and  a  plaster  of  Paris  bandage 

i  Brit.  Med.  Journ.,  Oct.  18,  3879,  p.  608. 
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put  on.  On  the  tenth  day  the  bandage  is  removed, 
and  it  will  be  found  that  the  patient  can  partially  flex 
the  knee.  Gentle  passive  motion  is  resorted  to,  and 
the  same  plaster  splint  reapplied,  being  fixed  with 
an  ordinary  bandage.  Passive  motion  is  continued 
daily  until  complete  flexion  is  reached,  and  the 
patient  is  allowed  to  walk  with  crutches  in  fourteen 
days  after  the  operation.  In  five  or  six  weeks 
usually  the  cases  may  be  discharged.'  ^ 

It  is  claimed  for  this  operation  that  the  knee- 
joint  is  not  necessarily  interfered  with  ;  but  though  I 
think  it  has  several  advantages  over  Dr.  Ogston's 
method,  I  am  unable  myself  to  believe  that  this  is  one 
of  them.  It  seems  to  me  to  be  impossible  to  push  up 
the  hypertrophied  internal  condyle  to  the  natural 
level,  without  fracturing  the  cartilage  ;  and  although 
I  believe  it  to  be  both  possible  and  desirable  to  arrest 
the  progress  of  the  chisel  before  it  reaches  the  arti- 
cular cartilage,  yet  I  feel  sure,  from  observations  upon 
the  dead  subject,  that  the  cartilage  undergoes  fi'acture 
when  the  condyle  is  pushed  up  by  the  straightening 
of  the  limb.  Moreover,  if  the  rounded  shape  of  the 
articular  surface  of  the  femur  is  borne  in  mind,  it 
will  I  think  be  obvious  that  it  must  be,  to  say  the 
least,  extremely  difficult  to  carry  an  instrument  like  a 
chisel  to  within  one-eighth  of  an  inch  of  one  part  of  the 
cartilage,  without  encroaching  upon  it  at  another  ;  an 
opinion  which,  I  think,  will  be  shared  by  anyone  who 
will  try  the  experiment  upon  the  dead  subject,  aiid 
then  verify  the  result  of  his  attempt. 

Nevertheless,  this  is  in  my  opmion  the  best  of  the 
operations  upon  the  bone  for  the  relief  of  knock-knee  ; 
and  in  those  cases  wherein  the  hypertrophy  of  the 

^  Clinical  Society's  Trans.,  vol.  xii.  p.  32. 
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condyle  is  the  chief  factor  in  the  deformity,  is  followed 
by  excellent  results. 

When  carried  out,  as  it  should  be,  with  antiseptic 
precautions,  it  is  usually  attended  with  little  or  no 
constitutional  disturbance,  and  often  there  is  not 
even  any  effusion  into  the  joint.  The  absence  of  this 
last  symptom  has  been  adduced  as  evidence  that  the 
joint  was  not  interfered  with  ;  but  the  argument  is  not 


Fig.  24. — Lower  end  op  the  femuk,  in  a  case  of  genu 
valgum  with  hypertrophy  of  the  inner  condyle. 

a.  Position*at  wliich  section  of  condyle  should  be  made. 

good,  for  the  knee-jomt  may  be  freely  opened  anti- 
septically  (as  for  the  removal  of  loose  cartilages) 
without  any  effusion  following  the  operation.  Fig. 
24  shows  the  position  at  which  the  section  of  the 
condyle  should  be  made. 

I  have  been  careful  to  limit  my  recommendation 
of  this  operation  to  the  cases  in  which  the  enlarge- 
ment of  the  condyle  is  the  chief  obstacle  to  the  cure 
of  the  deformity  ;  and  I  would  point  out,  moreover, 
that  in  cases  in  which  there  is  much  elongation  of 
the  ligaments  in  addition  to  the  hypertrophy  of  the 
condyle,  the  result  of  the  operation,  at  any  rate  at 
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first,  will  be  much  less  satisfactory,  and  ihe  joint  will 
require  support  for  a  long  time  after  the  bone  is  quite 
firm.  In  such  cases  the  operation  upon  the  bone 
allows  the  deformity  to  be  at  once  remedied  ;  but 
when  the  patient  begins  to  walk  the  laxity  of  the 
ligaments  will  allow  the  recurrence  of  considerable 
inversion,  unless  precautions  are  taken  to  prevent  it. 
I  would  emphatically  protest  against  the  assumption 
that  all  cases  of  knock-knee  depend  upon  one  cause, 
and  must  therefore  be  submitted  to  the  same  treat- 
ment ;  and  with  regard  to  the  particular  operations 
that  I  have  described,  we  are  still  in  want  of  the  most 
essential  evidence  upon  which  to  base  an  opinion  of 
their  relative  merits,  for  we  have  as  yet  no  compara- 
tive observations  upon  the  ultimate  utility  of  limbs 
so  treated. 

Flat-foot  must  be  treated  upon  the  same  general 
of  flaWoot.  principles  as  knock-knee  ;  for,  like  that  deformity,  it  is 
often  but  a  part  of  a  general  debility.  When  it 
occurs,  as  it  often  does,  in  rickety  children,  the  cure 
of  the  rickets  will  be  an  essential  p^irt  of  the  treat- 
ment ;  and  when  it  arises  later  m  life  other  evidences 
of  debility  must  be  carefully  looked  for.  The  cure  of 
flat-foot  in  young  and  growing  subjects  is  almost 
always  assisted  by  the  administration  of  iron,  to 
which  cod-liver  oil  may  often  be  usefully  added. 

In  severe  and  rapidly  increasing  flattening,  no 
remedy  is  comparable  to  the  maintenance  of  absolute 
rest  ;  indeed,  but  little  can  be  done  for  such  without 
the  aid  of  rest.  A  splint  should  be  bandaged  to  the 
inner  side  of  the  leg  and  foot,  so  as  to  ensure  rest 
and  to  overcome  any  eversion  of  the  foot;  it  should 
be  worn  night  and  day,  but  removed  daily  for  the 
application  of  the  cold  douche  to  the  foot,  and  for  the 
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readjustment  of  the  bandage.  An  ordinary  Cline's 
splint,  such  as  is  used  for  fractured  leg,  answers  very 
well ;  but  a  still  better  appliance  is  a  straight  splint, 
to  the  lower  end  of  which  is  attached  a  steel  spring, 
with  a  pad  to  fit  into  the  arch  on  the  inner  side  of 
the  foot.   The  spring  tends  to  draw  the  foot  inwards, 


Fig.  25.— Splint  for  plat-foot. 


and  the  pad  to  push  up  the  arch  which  has  become 
flattened  (fig.  25). 

When  the  arch  has  been  restored  by  this  means, 
the  patient  may  begin  to  'take  gentle  exercise,  the 
amount  and  duration  of  which  is  gradually  increased. 
This  should  always  stop  short  of  fatigue ;  and  it 
must  be  remembered  that  while  moderate  walking- 
does  good,  standing  without  movement  always  does 
harm. 

When  walking  is  allowed,  a  special  form  of  boot 
must  be  worn,  and  for  a  few  months  the  splint  should 
be  applied  at  night. 
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The  boot  for  valgus  has  within  it  an  india-rubber 
pad,  which  should  correspond  in  shape,  size,  and  posi- 
tion to  the  natural  arch  of  the  foot.  That  is  to  say, 
the  pad  should  be  fixed  to  the  inner  side  of  the  boot, 
and  extend  half  way  across  the  sole  ;  it  should  be 
convex  from  before  backwards,  and  from  side  to  side, 
and  should  gradually  diminish  in  thickness  from  the 
inner  towards  the  outer  side  of  the  sole.^  The  heel  of 
the  boot  should  also  be  slightly  thicker  on  the  inner 
side,  and  increased  firmness  can  be  given  to  the  inner 
side  of  the  boot  by  the  addition  of  a  triangular  piece 
of  stiff  leather  over  the  ankle.  It  is  sometimes  de- 
sirable to  add  to  this,  lateral  supports,  to  extend  up 
the  leg  and  prevent  eversion. 

In  slight  and  commencing  cases  the  '  valgus -boot ' 
is  the  only  mechanical  aid  required,  and  in  many  in- 
stances the  support  thereby  given  to  the  3delding 
arch  at  once  relieves  all  the  discomfort  due  to  the 
deformity. 

The  cold  douche  is  of  great  value  in  the  treatment 
of  flat-foot.  It  should  be  used  once  or  twice  daily, 
and  may  be  administered  with  advantage  to  children 
on  their  return  from  the  morning  and  afternoon  walk, 
as  an  antidote  to  the  stretching  of  the  ligaments 
which  the  walk  involves  ;  it  ought  always  to  be 
followed  by  friction. 

In  all  cases  of  weakness  of  the  tissues  of  the  foot 
it  is  of  great  importance  to  keep  the  part  warm, 
especially  when  the  mechanical  treatment  involves 
a  lack  of  exercise  ;  and  for  this  purpose  straw 
soles  worn  inside  the  boots,  wash-leather  socks,  and 
other  such  aids  are  not  to  be  despised.    Boots  with 

'  The  valgus  pads  may  also  "be  attachecl  to  a  separate  sole  of  thin 
leather,  which  can  be  placed  in  an  ordinary  boot. 
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elastic  spring  sides  are  to  be  avoided  ;  indeed,  they 
are  to  be  condemned  even  for  the  healthy,  and  much 
more,  therefore,  for  those  with  weak  feet.  These 
boots  are  less  fashionable  than  they  were  a  few  years 
ago,  when  it  was  common  to  see  a  sore  produced 
over  the  tendon  of  Achilles  by  the  constant  grip 
of  the  upper  margin  of  the  boot  ;  besides  which  they 
tend,  by  interference  with  the  circulation,  to  pro- 
duce cold  feet  and  varicose  veins,  and  by  thus  im- 
pairing the  nutrition  of  the  tissues  to  lead  to  flat-foot 
and  weak  ankles. 

It  can  scarcely  be  needful  to  say  that  in  the  treat- 
ment of  flat-foot  the  division  of  tendons  is  entirely 
uncalled  for. 


128 


TiATERAL  CURVATURE  OF  THE  SPINE, 


CHAPTER  VIII. 

LATERAL  CURVATURE  OF  THE  SriNE. 

Scoliosis,  or  lateral  curvature  of  the  spine,  is  not 
usually  indicative  of  any  disease  of  the  bones,  but  is 
rather  an  alteration  of  position  than  of  structure. 
The  spine  exhibits  more  or  less  lateral  deviation  from 
the  straight  line,  which  is  accompanied  by  a  rotation 
of  the  bodies  of  the  vertebrse  upon  their  own  axes. 

Doubtless  in  advanced  stages,  and  after  long  dura- 
tion of  the  deformity,  structural  changes  are  found 
to  have  occurred  ;  but  these  are  the  result  of  the  per- 
sistent mamtenance  of  an  umiatural  position,  and 
although  often  of  grave  importance,  are  not  essential. 
The  causes  of  the  deformity  are  various,  and  it  is 
lateral  cui-  ncccssarv  for  its  successful  treatment  that  they  should 

vatiire.  *' 

be  clearly  understood. 

Lateral  curvature  is  produced  by  something 
which  disturbs  the  balance  of  the  two  sides  of  the 
body,  and  causes  an  inclination  to  one  side  or  the 
other.  Most  commonly  this  is  muscular  debility. 
The  muscles  which  should  hold  the  spine  erect 
are  weak  and  unequal  to  their  work  ;  they  soon 
become  fatigued,  and  to  relieve  this  fatigue  the  weight 
of  the  body  is  thrown  first  towards  one,  and  then 
towards  the  other  side,  so  that  each  set  of  muscles  is 
alternately  relaxed.  This  is  frequently  accomplished 
by  standing  on  one  leg,  or  when  sitting,  by  resting 
on  one  elbow  with  the  shoulder  lowered  on  the 


Causes  of 
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same  side.  As  the  habit  becomes  confirmed,  there  is 
a  tendency  to  rest  more  often  on  one  side  than  on 
the  other  ;  until  it  becomes  natural,  whenever  fatigue 
is  felt,  to  throw  the  weight  on  to  that  side  of  the 
body. 

In  this  manner  is  gradually  devehjped  a  lateral 
curve  of  the  spine  ;  one  set  of  muscles  being  habitually 
relaxed,  while  their  opponents  are  kept  in  a  state  of 
tension. 

But  the  attachments  and  direction  of  action  of  Therota- 
the  chief  spinal  muscles  are  such,  that  if  the  muscles  spine, 
of  the  two  sides  are  in  unequal  action,  there  necessarily 
results  a  rotation  of  the  vertebrae,  which  therefore  is 
an  essential  concomitant  of  this  kind  of  spinal  dis- 
tortion. It  is  this  twist  of  the  spine,  in  addition  to 
the  lateral  curve,  which  has  led  to  the  application 
to  such  cases  of  the  terms  '  rotatory  curvature,' 
'  rotary -lateral  curvature,'  and  '  contorted  spine  ; '  but 
if  it  be  borne  in  mind  that,  with  the  exception  of 
cases  depending  upon  intra-thoracic  disease,  all  lateral 
curvatures  imply  the  existence  of  rotation,  it  seems 
hardly  worth  while  to  depart  from  the  usually  ac- 
cepted designation. 

The  description  given  above,  indicates  the  mode  of 
origin  of  a  very  common  form  of  lateral  curvature, 
which  is  most  frequently  met  with  in  growing  girls, 
and  in  which  the  curve  usually  has  its  concavity  to 
the  right  in  the  lumbar  region,  and  to  the  left  in  the 
dorsal. 

Probably,  also,  a  good  many  such  cases  have 
their  origin  in  the  awkward  positions  in  which 
children  often  sit  during  a  large  part  of  their  school 
hours,  in  consequence  of  the  badly  arranged  seats 
and  desks  at  which  they  are  obliged  to  carry  on  their 
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studies  ;  conditions  frequently  rendered  more  harm- 
ful by  errors  in  the  arrangement  of  the  light. 

Short-sighted  children  are  especially  prone  to  this 
form  of  curvature,  in  consequence  of  bending  over  their 
work,  so  as  to  bring  their  eyes  sufficiently  close  to  it. 
The  approximation  of  the  face  to  the  object  renders 
difficult  the  proper  illumination  gf  the  latter  ;  and  to 
obtain  all  the  light  possible  the  spine  is  twisted,  and 
one  or  other  of  the  shoulders  depressed. 

I  have  seen  the  same  result  produced  by  the  use 
of  unsuitable  spectacles  ;  so  that  it  is  desirable  to  en- 
quire into  the  condition  of  the  sight,  when  seekmg 
the  cause  of  lateral  curvature. 

Attention  has  recently  been  drawn  to  this  subject 
by  Mr.  Liebreich  m  two  lectures  upon  '  School  Life  in 
its  Influence  on  Sight  and  Figure,'  ^  wherein  will  be 
found  some  useful  suggestions  for  the  prevention  of 
the  evils  alluded  to. 

In  a  similar  mamier,  the  deformity  may  be  pro- 
duced by  carrying  heavy  weights  upon  the  shoulder 
or  arm,  as  in  nursing  a  child.  When  the  weight  is 
borne  upon  the  head,  so  that  the  muscles  of  both 
sides  of  the  body  are  equally  exerted,  no  such  curva- 
ture takes  place. 

Lateral  curvature  is  also  occasionally  seen  as  one 
of  the  manifestations  of  the  disease  ordinarily  called 
'  hysteria,'  or  '  neuro-mimesis  ;  '  and  in  such  cases  is  the 
result  of  spasmodic  contraction  of  one  set  of  the 
muscles  acting  upon  the  spine. 

Another  cause  of  lateral  curvature  is  an  mequality 
in  the  length  of  the  lower  extremities,  which  may 
arise  in  various  ways  ;  as,  for  instance,  in  flat-foot, 
or  knock -knee,  where  the  two  limbs  have  yielded 

1  Pulalished  by  Cliurcbill;  Loudon,  1878. 
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unequally  ;  or  in  liip-disease,  from  absorption  or  dis- 
placement of  the  head  of  the  bone  ;  or  in  disease  of 
any  of  the  joints  of  the  lower  limb,  causing  the 
aiFected  part  to  be  drawn  away  from  the  ground  and 
the  weight  to  be  thrown  on  the  sound  limb  ;  or  even 
from  tender  corns  acting  in  the  same  way ;  or  from 
fracture  of  the  thigh  or  leg,  or  from  paralytic  wasting. 

The  curve  will  affect  first  the  upper  part  of  the  Primary 

(,  1      .  1  •  1     ,1  •    w     r"  andsecond- 

spme  m  cases  oi  wry-neck,  m  wnicn  tne  weight  oi  ary  curves, 
the  head  is  thrown  towards  one  side  ;  and  in  those 
instances  arising  from  carrying  weights  on  the  upper 
extremities,  or  in  which  the  balance  has  been  disturbed 
by  amputation  of  the  arm.  Whereas,  when  the  distor- 
tion originates  in  defects  of  the  lower  extremities,  the 
lumbar  curve  will  first  appear.  But  wherever  the 
first  or  primary  curve  may  occur,  there  is  soon 
developed  a  secondary  curve  or  curves,  necessary  for 
the  maintenance  of  the  equilibrium  of  the  body.  The 
most  common  primary  curve  is  doubtless  in  the 
lumbar  region,  but  the  compensatory  dorsal  curve  is 
often  that  which  first  attracts  attention.--'- 

Another  form  of  lateral  curvature,  which  must  be  Lateral 
distinguished  from  the  precedmg,  is  that  due  to  foiiTwfng 
shrinking  of  one  side  of  the  chest  after  pleuritic  p^^^""'^^" 
effusion.    This  is  a  purely  lateral  curve,  affecting  the 
entire  dorsal  region,  and  unattended  with  the  rotation 
of  the  bodies  of  the  vertebrte  seen  in  the  other  forms. 
It  occurs  in  consequence  of  the  lung  being  bound 
down  by  pleuritic  adhesions,  so  that  it  cannot  expand 
as  the  fluid  in  the  cavity  of  the  pleura  is  removed. 
The  chest  wall  must  thus  fall  m,  and  as  the  ribs 

^  It  is  convenient  to  use  the  terms  primary  and  secondary  cm-Yes,  as 
indicative  of  tlie  origin  of  the  deformity  in  a  particular  part  of  the  spine, 
but  as  Mr.  Adams  lias  pointed  out,  the  formation  of  the  two  curves  is 
prohably  almost  simultaneous. 

K  2 


132 


LATERAL  CURVATURE  OF  THE  SPINE. 


sink  down  to  the  contracted  lung,  a  corresponding 
spinal  curve  takes  place,  which  is  subsequently  made 
more  apparent  by  the  enlargement  of  the  sound  side 
of  the  chest,  which  has  to  do  double  duty. 
Symptoms        Tlic  most  notablc  symptom  of  lateral  curvature, 

of  lateral  .  y      .  . 

curvature,  and  that  for  which  advice  is  usually  first  sought,  is 
an  undue  prominence  of  one  shoulder  or  hip.  The 
person  so  affected  is  often  thought  to  have  disease  of 
the  hip  or  shoulder,  and  spinal  deformity  is  not  sus- 
pected until  revealed  by  the  surgeon's  examination. 
Any  such  prominence  or  obliquity  of  the  scapula  or 
hip  should  always  lead  to  a  carefal  examination  of 
the  spine. 

For  this  purpose  the  patient  should  remove  the 
clothing  as  far  down  as  the  iliac  crests,  and  be  made 
to  stand  with  the  feet  level,  the  arms  hanging  down, 
looking  straight  before  him  with  the  head  erect  and 
the  point  of  the  chin  exactly  over  the  sternal  notch. 
With  the  person  m  this  position,  the  trunk  should  be 
carefully  scanned,  and  the  situation  of  the  sj)inous 
and  transverse  processes  noted,  as  well  as  any  diminu- 
tion or  flattening  of  the  natural  antero-posteridr  spinal 
curves  ;  the  respective  level  of  the  scapula  and  iliac 
crests  should  next  be  observed,  and  also  any  differ- 
ence in  the  position  and  curve  of  the  ribs  on  the  two 
sides  ;  finally,  the  condition  of  the  spinal  muscles  on 
each  side,  and  of  the  trapezius  and  latissimus  dorsi, 
should  be  compared.  The  patient  should  then  be 
directed  to  bow  slowly  forwards,  and  whilst  keeping 
the  lower  limbs  rigid,  to  endeavour  to  touch  the  toes 
with  the  extended  hands.  During  this  movement, 
any  rotation  of  the  vertebra3  may  be  seen,  or  felt  with 
the  hand  on  the  spine. 

It  must  be  remembered,  in  such  examinations,  that 
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the  jDOsition  of  the  spines  of  the  vertebrae  is  not  a 
safe  guide  to  the  amount  of  lateral  curvature  ;  for 
there  maybe  great  rotation  of  the  bodies  of  the  vertebrai 
with  comparatively  slight  deviation  of  the  spinous 
processes.  But  such  rotation  can  be  detected  by  ob- 
serving the  change  in  position  of  the  transverse  pro- 
cesses ;  which  can  be  felt  prominently  on  the  side 
corresponding  to  the  convexity  of  the  curve,  but 
are  carried  away  from  the  surface  on  the  side  of  the 
concavity  :  also  by  contrasting  the  positions  of  the 
scapula?  ;  which,  although  they  may  not  be  materially 
altered  in  level,  will  be  unequally  prominent,  that  on 
the  side  of  the  convexity  of  the  spinal  curve  being 
carried  backwards  with  the  ribs. 

In  slight  and  early  cases  of  lateral  curvature,  the 
curve  can  be  made  to  disappear  by  placing  the  patient 
in  the  prone  position,  or  by  suspension  from  the  head 
and  upper  extremities  ;  in  this  stage  there  is  only 
change  of  position,  not  of  structure.  But  when  the 
deformity  has  existed  for  a  longer  time,  the  parts 
concerned  have  undergone  structural  alterations  of 
an  important  character,  which  render  the  treatuient 
much  more  difficult,  and  the  cure  often  impossible. 

Hence  the  necessity  for  discovering  and  treating 
the  disease  in  its  earliest  stage,  and  the  folly  of  neglect- 
ing such  cases  under  the  popular  delusion  that  the  per- 
son may  '  grow  out '  of  the  deformity.  It  cannot  be 
too  much  insisted  upon,  that  the  tendency  of  all  such 
deformities  is  to  increase  when  they  have  once  been 
started  ;  and  unless  measures  are  taken  to  prevent 
its  progress,  the  very  presence  of  a  slight  curve  is  one 
of  the  most  potent  influences  in  its  development. 
Everyone  knows  that  while  a  column  is  still  upright, 
it  will  bear  additions  to  its  superincumbent  weight 
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whicli,  if  it  were  but  a  little  bent,  would  speedily 

bring  it  to  the  ground. 

The  sense  of  fatigue  and  consequent  muscular 

yielding,  accompanying  a  shght  spinal  curvature,  soon 

tend  to  its  increase  ;  so  that  by  the  neglect  of  such 

cases  in  their  early  stages,  the  most  valuable  time  for 

their  treatment  is  often  lost. 

structural  If,  then,  the  deformity  has  passed  into  the  ad- 
changes.  ^  .  11 

vanced  stage,  certam  structural  changes  will  be  foimd 

to  have  taken  place,  the  existence  of  which  will 
depend  chiefly  upon  the  duration  of  the  deformity, 
although  of  course  they  will  be  more  marked  in  the 
severe  than  in  the  slighter  cases. 
The  bones.  The  bodics  of  the  vertebras,  tjesides  being  rotated 
towards  the  convexity  of  the  carve,  are  subjected  to 
increased  pressure  in  the  concavity  of  the  curve,  so 
that  both  the  bones  and  the  in  vertebral  discs  gradu- 
ally assume  a  wedge-like  form.  The  compact  layer  of 
the  bodies  of  the  compressed  vertebras  becomes  some- 
what thicker  and  denser,  and  small  processes  of  com- 
pact tissue  may  sometimes  be  seen  passing  from  the 
body  of  one  vertebra  to  that  of  the  next,  giving 
an  increased  rigidity  to  the  compressed  part. 

The  facets  of  the  articular  processes  are  increased 
in  size  by  the  rotation  of  the  bones,  the  processes  on 
the  concave  side  of  the  curve  are  shortened  by 
absorption,  and  in  extreme  cases  ankylosis  of  these 
joints  may  occur.^ 

^  Mr.  A.  Shaw  considers  this  alteration  in  the  articular  processes  to 
he  the  cause  of  the  rotation  ;  but  I  cannot  hut  think  that  it  is  really  the 
effect  of  the  rotation  which,  as  will  he  suhsequently  explained,  depends 
upon  muscular  action. 

]\Ir.  Adams  also  {Lectures  on  Curvature  of  the  Spine,  1865,  p.  124) 
considers  tliat  these  changes  in  the  articular  facets  are  present  from  the 
commencement  of  the  curvature — an  opinion  whicli  is  chiefly  ha-^od  upon 
the  sliglit  amount  of  movement  wliich  he  considers  is  normally  possible 
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The  spinous  processes  are  curved  to  a  varying 
extent,  in  consequence  of  tlieir  not  following  in  an 
equal  degree  the  rotation  of  the  bodies.  Thus  their 
apices  may  be  not  far  removed  from  the  median  line, 
although  the  bodies  of  the  vertebrae  are  rotated  in 
two  opposite  directions  in  the  upper  and  lower  part 
of  the  spine.  The  apices  being  comparatively  fixed 
points,  the  spinous  processes  will  be  bent  towards  the 
concavity  of  the  curve,  and  their  direction  will  there- 
fore be  reversed  in  accordance  with  the  twisting  of  the 
lumbar  and  dorsal  vertebrge.  It  will  thus  be  seen 
that  the  position  of  the  apices  of  the  spines  is  a  very 
fallacious  guide  in  the  estimation  of  the  amount  of 
spinal  distortion. 

In  the  majority  of  cases  the  spinal  ligaments  d  IS-  Ligaments, 
play  no  important  changes,  beyond  a  certain  amount 
of  relaxation  or  weakness,  which  they  share  with  those 
of  the  other  joints.  But  in  long  standing  and  severe 
cases,  the  ligaments  connecting  the  articular  processes 
on  the  concave  side  are  found  atrophied,  or  even  in 
some  parts  entirely  absorbed,  so  that  the  bones  that 
they  should  unite  are  welded  together. 

It  is  of  much  importance  to  notice  the  condition  Muscles, 
of  the  muscles  in  lateral  curvature,  for  it  is  to  in- 
equalities of  muscular  action  that  the  deformity  is 
chiefly  due. 

It  will  be  found  that  the  muscles  on  the  concave 
side  of  the  curve  are  shortened  and  relaxed,  and  con- 
sequently thick  and  bulging  ;  while  those  on  the  op- 
posite side  are  stretched  and  tense. 

Herein  it  seems  to  me  is  to  be  found  the  explana- 

in  these  joints.  But  their  shape  and  structm-e,  each  with  its  articular 
cartilage,  synovial  membrane,  and  capsular  ligament,  certainly  show  them 
to  be  adapted  to  some  amount  of  rotatory  movement,  and  this  would  be 
increased  if  the  ligaments  were  weak  and  yielding. 
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tion,  not  only  of  the  lateral  curvature,  but  also  of  the 
rotation  of  the  vertebras  which  accompanies  it. 

If  the  attachments  of  the  divisions  of  tlie  great 
'  erector- spinas '  muscle  are  considered,  it  will  be  evi- 
dent that  when  the  muscle  is  in  equal  action  on  both 
sides,  the  spine  will  be  held  erect  or  arched  back- 
wards, as  is  seen  in  the  erect  gait  of  the  pregnant 
woman.  But  if  the  muscle  acts  on  one  side  only, 
as  in  lateral  curvature,  the  ribs  and  transverse  pro- 
cesses on  that  side  will  be  pulled  backwards,  and  the 
vertebras  thereby  rotated  ;  while  on  the  other  side 
the  spine  sinks  down  in  a  lateral  curve,  so  that  the 
origin  and  insertion  of  the  muscles  are  approximated, 
and  the  muscles  are  thus  placed  in  a  state  of  relaxation. 

The  most  intelligible  account  of  these  muscles 
with  which  I  am  acquainted,  is  that  given  in  Mr. 
Holden's  work  on  Osteology,  from  which  I  will  quote.^ 
'  We  now  come  to  the  great  muscles  of  the  spine, 
concerned  in  keeping  the  body  erect.  These  are  con- 
sidered to  be  complicated.  The  truth  is,  they  are  very 
simple,  provided  the  plan  of  the  arrangement  be 
borne  in  mind.'  '  The  vertebral  groove  on  each  side 
of  the  spine  is  occupied  by  the  "  erector- spinje  "  and  its 
prolongations,  and  also  by  the  transverse -spinalis. 
The  erector- spinas  arises  by  strong  tendons  from  the 
crest  of  the  ilium,  back  of  the  sacrum,  and  the  spines 
of  the  lumbar  vertebras  ;  and  subdivides  into  two 
masses  of  muscle.  The  outer,  termed  sacro-lumbahs, 
with  its  prolongations  (musculus  accessorius  and 
cervicalis  ascendens),  is  attached  to  the  angles  of  the 
ribs.    The  inner,  termed  the  longissimus  dorsi,  with 

1  Human  Osteology,  "by  Luther  Tlolden,  F.RO.S.,  Fifth  Edition, 
revised  by  the  author  vnth  the  assistance  of  Alhan  Doran,  F.R.C.S. 
1878,  p.  239. 
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its  prolongations  (transversalis  colli  and  traclielo- 
mastoid),  is  attached  to  the  transverse  processes  of  the 
vertebrce.' 

It  is  evident  that  this  muscle  (the  erector- spinaa) 
by  its  action  on  the  ribs  and  transverse  processes 
must  rotate  the  vertebrae  when  acting  only  on  one 
side  ;  but  that  when  both  sides  are  acting,  the  rota- 
tion movement  is  neutralised,  and  its  action  is  to  hold 
the  spine  erect,  or  to  arch  it  backwards,  as  is  seen  in 
an  exaggerated  form  in  the  opisthotonos  of  tetanus. 

That  this  explanation  of  the  vertebral  rotation, 
and  of  the  part  played  by  the  muscles  in  lateral 
curvature,  is  correct  will,  I  think,  appear  the  more 
probable  from  a  consideration  of  the  mode  of  origin 
of  that  large  class  of  cases  in  which  the  spinal  cur- 
vature is  part  of  a  general  debility. 

The  spinal  muscles  becoming  easily  fatigued,  are 
rested  by  throwing  those  of  each  side  alternately  into 
use,  just  in  the  same  way  as  the  lower  limbs  are 
rested  by  '  standing  at  ease,'  with  the  weight  of  the 
body  alternately  thrown  on  to  each  leg.  Now  a 
muscle  is  rested  by  approximation  of  its  origin  and 
insertion,  so  as  to  relax  its  fibres.  This  is  what  is 
done  on  the  concave  side  of  the  curve  ;  but  this 
involves  the  stretching  of  those  on  the  convexity, 
and  this  stretching  is  a  source  of  irritation  which 
stimulates  the  muscle  to  a  contraction  ^  which  must 
result,  as  I  have  shown,  in  a  rotation  of  the  vertebr£e. 

It  must  be  remembered,  that  though  it  is  con- 
venient for  anatomical  purposes  to  describe  the  erec- 
tor-spin£e  as  one  great  muscle,  it  really  consists  of 

'  For  the  tension  of  a  muscle  is,  within  certain  limits,  a  stimulus  to 
its  contraction.  See  Texthooh  of  Physiology,  hy  M.  Foster,  M.C.,  M.D,, 
F.R.S.    3rded,,  MacmiUan,  1870,  p.  81. 
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a  great  number  of  easily  separable  fasciculi,  the 
fibres  of  which  run  obliquely  upwards  and  out- 
wards, to  points  of  insertion  at  varying  distances 
from  their  origin ;  so  that  there  is  no  difficulty 
in  supposing  that  one  part  of  the  muscle  may 
be  in  action,  while  another  part  is  at  rest,  as  we 
know  to  be  the  case  in  the  trapezius  and  other 
muscles. 

Another  fact  in  favour  of  this  opinion  is  that  in 
those  cases  of  lateral  curvature  depending  upon  con- 
traction of  the  thoracic  walls  after  pleuritic  effusion, 
no  such  rotation  occurs. 

Dr.  Dods,^  in  a  book  upon  this  subject  published 
in  1824,  drew  attention  to  the  rotation  movement  in 
lateral  curvature,  and  ascribed  it  to  muscular  action; 
but  he  erroneously  supposed  the  muscles  on  the  con- 
cave side  of  the  curve  to  be  contracted,  and  therefore 
imagined  that  the  bodies  of  the  vertebrte  were  rotated 
towards  the  concavity  of  the  curve. 

It  is  well  known  also  that  M.  Guerin  has  attri- 
buted the  deformity  to  active  muscular  spasm,  and 
has  advocated  and  practised  section  of  the  muscles, 
as  the  appropriate  treatment  for  its  cure.  It  has 
been  shown  by  the  investigations  of  Malgaigne  and 
others  that  this  operation  does  more  harm  than 
good  ;  and  if  the  opinion  I  have  advocated  above  as 
to  the  etiology  of  the  deformity  be  correct,  such 
treatment  would  be  clearly  unreasonable. 

Mr.  Adams,  on  the  other  hand,  seems  to  me  to  be 
equally  in  error  in  disregarding  the  action  of  the 
muscles  altogether  ;  and  with  all  due  respect  for  one 
who  has  done  so  much  for  the  advancement  of  ortho- 

1  Pathological  Observations  upon  the  Rotated  or  Contorted  Spine,  by 
Andrew  Dods,  M.D.    Loudon,  1824. 
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ptedic  surgery,  I  cannot  think  that  be  is  correct  in 
stating  tliat  'the  spinal  muscles  are  in  the  state  of 
least  activity  in  the  erect  position  of  the  spinal 
column,'  and  that  '  the  functions  of  the  spinal  muscles 
are  not  to  produce  by  active  contractions  any  flexion 
or  curvature  of  the  spine,  but  essentially  to  regulate 
and  limit  the  movements  of  the  spine,  and  to  restore 
the  equilibrium  of  the  spinal  column  when  disturbed.'  ^ 

Other  muscles,  besides  those  proper  to  the  spine, 
may  also  no  doubt  assist  in  causing  the  deformity  ; 
their  share  in  its  production  varjdng  with  the  manner 
in  which  it  has  originated.  For  instance.  Dr.  Sayre, 
in  his  work  upon  disease  of  the  spine,  expresses  his 
conviction  that  the  serratus  magnus,  acting  through 
the  medium  of  the  ribs,  largely  contributes  to  the  for- 
mation of  the  dorsal  curve  ;  ^  and  he  also  gives  illustra- 
tions of  of  lateral  curvature,  in  which  the  latis- 
simus  dorsi  was  tensely  contracted.^ 

This  case  is  instructive  in  its  bearing  upon  the 
etiology  of  the  distortion.  It  occurred  in  a  man  of 
great  muscular  development,  whose  left  thigh  was 
an  inch  shorter  than  the  other  ;  and  whose  employ- 
ment consisted  in  carrying  a  large  basket  on  his  left 
shoulder  and  arm,  the  left  hand  resting  upon  the  hip, 
and  the  right  hand  being  thrown  over  the  head,  to 
hold  the  top  of  the  basket.  In  this  instance  the 
spinal  distortion  was  clearly  not  the  result  of  debility 
of  any  kind,  but  of  the  tilting  of  the  pelvis  to  bring 
the  shortened  limb  to  the  ground,  and  of  the  irre- 

^  Lectures  on  the  Pathohniy  and  Treatment  of  Lateral  and  other  Forms 
of  Curvatiure  of  the  Spine,  by  William  Adams,  F.R.C.S.  London,  18G5, 
p.  69. 

^  Spinal  Disease  and  Curvature,  kc,  ty  Lewis  A.  Sayre,  M.D. 
London,  1877,  p.  92.    See  also  Orthopmdic  Surgeryy:^.  390, 
'  Sjnnal  Disease  and  Curvature,  p.  118.  /' 
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giilar  muscular  action  necessary  to  maintain  the 
balance  of  the  body  in  the  position  required  by  his 
employment.  The  latissimus  dorsi  had  thus  become 
structurally  shortened  ;  and  it  is  easy  to  see  that  the 
division  of  this  muscle,  as  practised  by  Dr.  Sayre, 
would  be  likely  to  allow  of  some  improvement  in  the 
deformity.  Such  a  case  of  lateral  curvature  is,  how- 
ever, obviously  of  a  quite  opposite  kind  to  those 
which  origmate  in  muscular  debility. 

It  is  therefore  very  necessary  for  the  treatment  of 
lateral  curvature  to  ascertain  its  mode  of  origin,  that 
attention  may  be  directed  to  the  particular  muscles 
concerned  in  its  production. 
Loss  of  As  a  consequence  of  the  approximation  of  the  ribs 

of  w'aist.  to  the  ilium,  and  of  the  muscular  contraction  which 
has  been  described,  there  is  a  loss  of  the  symmetry 
of  the  waist,  which  is  a  marked  feature  of  lateral 
curvature.  The  flank  sinks  in  on  the  concave  side 
of  the  lumbar  curve,  so  that  the  hollow  of  the  waist 
is  deeper  and  at  a  lower  level  on  that  side,  whereas  on 
the  opposite  side  the  hollow  is  raised  to  the  level  of 
the  lower  ribs,  and  an  apparent  prominence  is  given 
to  the  corresponding  hip. 

The  dorsal  curve,  being  the  reverse  of  the  . lumbar, 
scapulae,     ^^le  relation  of  the  scapulte  to  each  other  is  the  re- 
verse of  that  of  the  hollows  of  the  waist  ;  that  is  to 
say,  the  scapula  is  lowest  on  that  side  on  which  the 
bend  of  the  waist  is  highest. 

This  will  be  seen  by  reference  to  fig.  26,  in  which 
the  line  A  b  runs  through  the  dorsal  curve,  and  shows 
the  relative  positions  of  the  scapulte,  and  the  line  c  d 
through  the  lumbar  curve,  showing  the  dilFerent  level 
of  the  hollows  of  the  waist.  The  prominence  of  the 
left  hip  will  also  be  noticed. 
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These  changes  in  the  condition  of  the  spine  and 
its  muscles  involve  corresponding  changes  in  the  parts 

related  to  them. 

Thus  the  pelvis  alters  its  position  coincidently  Peivis. 
with  the  formation  of  the  lumbar  curve.    It  becomes 
oblique,  and  undergoes  a  certain  amount  of  rotation. 


Fig.  26.— Diagram  op  a  case  of  lateral  curvature. 

Showing  the  altered  position  of  the  scapulas  (line  A  b),  of  the  hollows  of  the  waist 
(line  c  d),  and  of  the  iliac  crests  (line  e  f). 

On  the  side  corresponding  to  the  concavity  of  the 
lumbar  curve,  the  ilium  will  be  found  on  a  higher  level 
and  somewhat  posterior  to  its  natural  position  ;  while 
on  the  opposite  side  the  reverse  of  this  obtains,  that  is 
to  say,  the  anterior  superior  spine  is  lower  and  more 
forward  than  it  should  be.  In  fig.  26,  the  level  of 
the  iliac  crests  is  shown  by  the  line  e  f,  and  it  will  be 
observed  that  more  of  the  right  ilium  is  seen  than  of 
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the  left,  owing  to  the  rotation  of  the  pelvis  towards 
the  left. 

Kibs.  The  changes  in  the  shape  and  position  of  the  ribs 

are  of  grave  importance,  for  they  give  rise  to  serious 


Fig.  27. — Drawing  of  case  of  lateral  curvature. 

Showing  the  altered  position  of  the  scapulaj  nnd  of  the  holloAvs  of  the  waist. 
The  recession  of  the  right  loin  and  the  relative  rotundity  of  the  right  side  of 
the  chest  will  also  be  noticed. 

interference  with  the  capacity  and  expansion  of  the 
thorax. 

On  the  convex  side  of  the  dorsal  curve,  the  ribs 
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are  carried  backward  by  the  rotation  of  the  vertebrae 
to  which  they  are  attached,  while  they  are  at  the  same 
time  raised  and  rendered  more  horizontal  b}^  the  altera- 
tion in  the  level  of  the  vertebras  resulting  from  the  spinal 


Fig.  28. — Drawing  of  a  case  of  lateral  curvature. 
Showing  the  relative  flattening  of  the  right  side  of  the  chest. 

curve.  Thus  the  chest  projects  on  this  side,  the 
angles  of  the  ribs  are  prominent,  and  the  intercostal 
spaces  widened  The  scapula  on  this  side  will  also 
be  on  a  higher  level  and  its  margin  further  from  the 
vertebral  spines  than  on  the  concave  side.  At  the 
same  time  the  cavity  of  the  thorax  is  encroached  upon 
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by  the  bodies  of  the  vertebrae  which  are  rotated  to- 
wards the  ribs.  To  such  an  extent  does  this  some- 
times take  place  that  the  ribs  become,  as  it  were, 
folded  round  the  vertebras,  and  in  extreme  cases  may 
almost  touch  the  anterior  surface  of  the  spine.^ 

On  the  concave  side  of  the  curve  the  ribs  are 
carried  forwards  and  approximated  to  each  other  ;  so 
that  the  intercostal  spaces  are  narrowed,  the  bones 
are  pressed  together,  and  but  little  expansion  of  the 
chest  can  take  place. 

Thorax.  Looked  at  in  front,  the  chest  is  seen  to  be  flattened 

on  the  side  corresponding  to  the  convexity  of  the 
dorsal  curve,  an  appearance  which  is  exaggerated  by 
the  relative  rotundity  of  the  opposite  side,  due  to  the 
carrying  forwards  of  the  ribs.  So  that  supposing 
the  dorsal  curve  to  have,  as  is  commonly  the  case,  its 
convexity  to  the  right ;  then  viewed  from  the  front,  the 
right  side  of  the  chest  will  appear  flattened,  and  the 
left  side  rounded  ;  while  regarded  posteriorly  there 
will  be  a  flattening  of  the  left,  and  a  rotundity  of  the 
right  side  (see  figs.  27  and  28). 

As  pointed  out  by  Dr.  G.  Johnson,^  these  appear- 
ances may  be  mistaken  by  the  incautious  for  the 
falling  in  of  the  front  of  the  chest,  due  to  tubercular 
deposit,  to  chronic  pneumonia,  or  to  the  shrinking  of 
the  side  after  pleuritic  efi*usion. 

Viscera.  It  will  be  obvious  that  the  distortions  of  the  spine, 

and  the  consequent  alterations  in  the  form  of  the 
thoracic  and  abdominal  cavities  which  have  been 

1  See  a  specimen  in  the  museum  of  St.  George's  Hospital,  ser.  v. 
No.  42. 

*  Brit.  Med.  Journ.,  July  6,  1878,  p.  4.  Dr.  Johnson  also  remarks 
that  the  percussion  note  is  altered  by  the  change  in  the  curve  of  the  chest 
wall,  the  flattened  side  giving  a  denser  and  louder  sound. 
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described  in  the  preceding  ^^''^g'^^)  ^^^^^^  ^®  accompanied 
by  corresponding  changes  in  the  viscera  contained 
within  the  thorax  and  abdomen. 

The  spinal  cord  and  the  aorta  follow  the  curves 
of  the  spine.  The  Inngs  are  compressed  and  their 
expansion  interfered  with,  and  the  heart  is  usually 
somewhat  displaced,  by  the  altered  condition  of  the 
thoracic  walls.  The  relations  of  the  abdominal 
viscera  are  also  disturbed  to  a  variable  extent,  by  the 
depression  of  the  ribs  and  by  the  lumbar  curve. 

But  these  conditions  interfere  much  less  with  the 
performance  of  the  functions  of  the  viscera  than  might 
be  supposed.  As  may  often  be  observed,  pathological 
changes- which  take  place  slowly  are  usually  but  little 
felt,  especially  if  these  changes  are  chiefly  of  position  ; 
and  it  is  surprismg  to  see,  even  in  severe  cases  of 
lateral  curvature,  how  the  viscera  accommodate  them- 
selves to  their  altered  situation,  and  how  slight  may 
be  the  disturbance  of  function  caused  thereby.  In- 
creased diaphragmatic  action  may  to  some  extent 
supply  the  want  of  costal  mobility  ;  and  the  natural 
variations  in  the  size  and  position  of  many  of  the 
abdominal  viscera,  allows  a  considerable  margin  for 
alterations  in  the  shape  of  the  cavity  which  contains 
them,  without  any  harmful  result. 

It  is  not  intended,  however,  to  assert  that  these 
distortions  are  productive  of  no  evil  consequences  ; 
on  the  contrary,  there  can  be  no  doubt  that  there  is 
usually  an  embarrassment  of  respiration,  which  some- 
times attains  a  serious  degree  ;  and  it  is  obvious  that 
so  important  a  function  cannot  in  any  way  be  inter- 
fered with,  without  consequences  of  more  or  less 
gravity.  The  right  side  of  the  heart  may  become 
dilated,  owing  to  the  pulmonary  obstruction  j  or  the 
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left  side  liypertrophied  to  meet  the  iuipediments  to 
circulation.  The  inability  for  active  exercise  may 
aggravate  the  lack  of  oxygenation,  and  favour  diges- 
tive debility  ;  and  thus,  and  in  other  obvious  ways, 
the  general  weakness  may  be  increased. 

But  we  should  avoid  falling  into  the  error  of 
attributing  all  the  complaints  of  a  delicate  girl,  to  a 
slight  deviation  from  the  natural  curves  of  her  spine, 
or  of  supposing  that  these  complaints  are  to  be  put 
an  end  to,  by  fitting  her  with  a  comphcated  apparatus 
for  spinal  support. 

In  the  majority  of  the  slighter  cases,  the  spmal 
curvature  is  only  a  part  of  a  general  debility,  and 
the  patient's  sufferings  are  often  due  more  to  the  de- 
bility than  to  the  condition  of  the  spine  ;  and  I  have 
frequently  observed  that  when  the  spinal  curvature  is 
due  to  mechanical  causes,  such  as  the  shortenmg  of  a 
lower  limb  from  fracture,  little  or  no  inconvenience  is 
felt  from  it. 

This  observation  is,  I  think,  of  some  importance, 
because  it  shows  that  a  moderate  degree  of  lateral  cur- 
vature is  not  of  itself  necessarily  attended  with  any 
particular  suffering  ;  and  that,  therefore,  when  pam 
does  accompany  the  distortion,  something  else  is  needed 
for  its  relief  than  mechanical  appliances  to  the  spine. 

That  slight  and  early  stages  of  lateral  curvature 
are  often  attended  with  considerable  pain,  I  do  not 
in  the  slightest  degree  deny  ;  but  I  wish  to  combat 
the  notion  that  the  pain  depends  upon  the  mere 
changes  in  the  relative  positions  of  the  vertebra3,  the 
mechanical  treatment  of  which  is  all  that  is  necessary. 
That  this  is  not  the  cause  of  the  pain  must,  I  think, 
be  obvious  to  anyone  who  will  compare  the  acute 
suffering  complained  of  by  many  delicate  girls  in 
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whom  there  is  but  a  slight  degree  of  Literal  curvature, 
with  the  entire  absence  of  pain  seen  in  the  numerous 
cases  of  far  more  pronounced  curvature  depending 
upon  infimtile  paralysis,  old  hip  disease,  or  other 
causes  of  shortened  lower  limbs,  wherein  advice  is 
almost  invariably  sought  because  of  the  deformity, 
and  not  because  of  any  pain  which  is  caused  thereby. 

The  cause  of  the  pain  then  must  be  sought  else-  cause  of 
where  than  in  the  altered  position  of  the  bones  ;  and  a 
consideration  of  the  pathology  of  the  deformity  will,  I 
believe,  show  that  it  depends  upon  a  similar  cause  to 
that  which  gives  rise  to  the  pain  in  flat-foot  ;  that  is 
to  say,  upon  the  undue  stress  thrown  upon  the  liga- 
ments in  consequence  of  the  muscular  debility  ;  and 
upon  the  increased  nervous  sensibility  of  the  weak- 
ened and  overstretched  muscles. 

It  must  be  remembered  that  the  spine  is  held  erect 
not  by  its  ligaments  but  by  its  muscles  ;  the  liga- 
ments do  but  hold  the  bones  together  and  check  undue 
mobility ;  wherefore,  if  the  muscles  are  unequal  to 
supporting  the  weight  thrown  upon  them,  the  liga- 
ments suffer  for  lack  of  their  aid,  a  stress  is  thrown 
upon  them  for  which  they  are  not  intended,  and  pain 
is  the  result. 

The  pain  suffered  in  these  cases  is  chiefly  of  an 
aching  character,  such  as  is  usually  produced  by  the 
slow  stretching  of  fibrous  tissue,  and  it  is  felt  in  the 
spine  itself ;  but  to  this  is  often  added  the  discomfort 
which  may  even  amount  to  actual  pain,  of  great 
muscular  fatigue.  This  sense  of  fatigue  is  felt  most 
acutely  in  the  great  muscles  of  the  back,  but  is  often 
also  present  in  the  serratus,  trapezius,  and  deltoid 
muscles.  The  extreme  muscular  debility  in  this  class 
of  cases  of  lateral  curvature  may  easily  be  demon- 

L  2 
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strated  by  directing  the  patient  to  raise  the  arms  and 
hold  them  above  the  head ;  when  it  will  be  found  that 
the  position  cannot  be  maintained  for  more  than  a 
very  short  time,  the  arms  speedily  become  tremulous, 
and  are  quickly  lowered  in  spite  of  any  effort  to  the 
contrary. 

Moreover,  it  is  necessary  to  bear  in  mind  that  the 
word  '  pain '  has  no  constant  value  ;  and  that  the 
degree  of  pain  in  any  given  case  depends,  not  only 
upon  the  potency  of  its  cause,  but  also  upon  the 
sensibility  of  the  sufferer. 
Backache.  Thcrc  IS  a  large  class  of  cases,  in  which  backache 
and  weakness  of  the  spinal  muscles  are  the  chief 
manifestations  of  the  condition  which  has  been  so  aj)tly 
named  by  Sir  J ames  Paget  ^  '  neuro-mimesis  '  ;  and 
in  which  we  must  beware  of  allowing  the  person  so 
affected  to  slide  into  a  condition  of  chronic  invalidism. 

It  is  also  very  common  to  see  cases  in  which  such 
symptoms  are  the  more  obvious  evidences  of  over 
fatigue,  and  in  which  a  careful  examination  will  reveal 
other  signs  of  the  same  evil.  This  is  especially  the 
case  with  young  girls  of  feeble  circulation  (evidenced 
by  their  cold  hands  and  feet),  whose  enthusiasm  for 
work  is  in  excess  of  their  physical  j^owers.  They 
rise  early,  study  before  breakfast,  sit  long  hours 
before  the  piano  or  easel,  or  attend  long  and  frequent 
religious  services,  retire  to  rest  late,  take  insufficient 
or  innutritions  food,  and  still  further  exhaust  them- 
selves by  irregular  and  fatiguing  exercise  undertaken 
with  the  idea  of  '  working  off  the  effect  of  over- study.' 
At  last  comes  the  break-down  ;  the  poor  girl,  who  has 
been  cramming  into  one  day  the  work  of  six,  and 
•  who  has  been  held  up  by  the  fond  and  foolish  mother 

1  See  Lecture  V.  in  Clinical  Lectures  and  JEssay.i,  p.  220. 
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as  an  example  of  industry,  piety,  and  intellectual 
excellence,  finds  herself  exhausted  and  ill.  .  She  can- 
not sit  npright,  her  back  aches  terribly,  her  brain 
feels  weak,  and  in  her  depression  and  anxiety  she 
thinks  she  has  some  serious  spinal  disease. 

If  her  back  is  now  examined,  there  will  probably 
be  found  a  little  lateral  curvature  ;  for  the  fatigued 
muscles,  as  I  have  before  pointed  out,  yield  on  one  side 
or  the  other  to  relieve  their  fatigue.  But  such  a  case 
is  surely  not  to  be  looked  upon  as  one  of  spinal  disease, 
but  as  one  of  over-fatigue,  the  treatment  of  which  is 
so  obvious,  that  I  will  content  myself  with  saying 
only  that  it  should  not  be  a  '  spinal  instrument.' 

The  foregoing  considerations  concerning  the  man-  Treatment 
ner  in  which  lateral  curvature  arises,  are  almost  suf-  cu^vaTure. 
ficient  to  indicate  the  appropriate  treatment. 

Those  cases  in  which  the  curve  depends  upon  a 
difference  in  the  length  of  the  lower  extremities,  are 
easily  remediable  m  their  early  stages,  by  supplying 
the  defective  length  in  the  limb.  Thus  a  valgus  pad, 
a  thick  soled  boot,  or  a  patten,  to  bring  the  limbs  to 
the  same  length,  is  often  all  that  is  needful. 

Or  if  the  tilting  of  the  pelvis  is  due  to  the  effort 
to  save  a  painful  joint  or  tender  corn,  the  treatment 
directed  to  the  joint  or  corn  will  at  the  same  time 
suffice  to  restore  the  natural  condition  of  the  spine. 

For  curvature  depending  upon  carrying  weights 
upon  the  arm  or  shoulder,  as  in  young  nurses,  the 
only  remedy  is  the  abandonment  of  the  occupation, 
and  a  period  of  complete  rest. 

For  the  large  class  of  curvatures  having  their 
origin  in  muscular  debility,  the  treatment  should 
consist  of  rest  to  the  fatigued  muscles,  alternated  with 
moderate  exercise,  and  combined  with  tonics,  such  as 
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cocl-liver  oil  and  iron,  which  improve  the  general 
nutrition  of  the  body. 
;ouch.  In  these  cases,  the  patient  should  be  kept  in  the 

recumbent  position  on  an  appropriate  couch,  which 
is  made  to  fit  the  natural  spinal  curves,  and  which 
thus  gives  complete  support  to  the  back.  The  couch 
should  be  fitted  with  a  moveable  arm  for  the  book  or 
work,  and  should  be  so  placed  that  the  light  falls  upon 
the  work  and  not  upon  the  eyes  of  the  patient.  This 
position  should  be  maintained  during  the  greater  part 
of  the  day,  and  should  only  be  relinquished  for  the 
purpose  of  taking  such  exercise  as  is  thought  desirable, 
and  which  would  of  course  vary  with  the  amount  of 
debility. 

Exercise.  The  exercisc  is  best  taken  in  several  short  instal- 
ments, and  should  vary  in  kind.  Thus  a  short  walk 
may  be  taken  in  the  morning,  and  a  ride  or  some 
gymnastics  in  the  afternoon  ;  but  as  soon  as  the  exer- 
cise is  finished  the  recumbent  posture  should  be  re- 
sumed. Long  standing  should  be  avoided ;  the 
exercise  should  be  of  an  active  kind,  and  should  be 
prescribed  with  as  much  exactness  as  a  dose  of  medicine. 
Gym.  Properly  regulated  gymnastics  are  very  useful,  as 

nustics.  ^j^ig  means  various  sets  of  muscles  can  be  exercised 

in  rotation,  and  with  a  minimum  of  fatigue.  For  it 
should  be  remembered  that  the  best  mode  of  promot- 
ing the  nutrition  of  muscles  is  by  orderly  alternations 
of  use  and  rest. 

All  such  exercises  should  be  taken  as  far  as  pos- 
sible in  the  open  air  ;  and  the  patient  should  be 
directed  to  rest  frequently  and  to  take  long  and  deep 
inspirations,  so  that  the  chest  may  be  well  filled  with 
fresh  air.  It  is  too  much  forgotten  that  fresh  air  is 
one  of  the  best  of  tonics  ;  and  for  such  persons  as 
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are  obliged  to  be  for  a  great  part  of  the  day  at  rest, 
it  is  especially  needful  to  take  pains  to  ensure  them 
all  the  fresh  air  possible.  The  lack  of  this  is  one  chief 
cause  of  the  depression  from  which  they  so  commonly 
suffer.  Their  respiratory  muscles  partake  of  the  gene- 
ral muscular  debility,  and  it  will  be  observed  that 
their  respiration  is  shallow  and  feeble  ;  natural  con- 
comitants of  which  are  a  weak  circulation,  cold  ex- 
tremities, an£Gmia,  and  dyspepsia.  It  is  no  unimpor- 
tant matter  therefore  to  teach  such  patients  the  proper 
exercise  of  their  respiratory  apparatus,  and  to  procure 
for  them  the  efficient  ventilation  of  the  rooms  they 
occupy. 

Care  should  be  taken  that  all  young  people  are  Chairs, 
provided  with  chairs  with  suitable  backs,  in  which  to 
pursue  their  studies  ;  and  for  those  with  any  tendency 
to  lateral  curvature,  a  reclining  chair  is  desirable.  I 
know  of  none  better  than  those  designed  by  Mr. 
Liebreich,  from  whose  pamphlet  the  following  illus- 
trations are  copied. 

It  will  be  observed  that  the  chair,  fig.  30,  is 
curved  to  suit  the  natural  outline  of  the  spine  ;  and 
this  is  essential  in  all  chairs  or  couches  intended  to 
give  rest  to  the  muscles  of  the  back.  A  flat  couch  is 
quite  inefficient  for  resting  the  spine  ;  for  as  it  does 
not  fill  the  hollow  of  the  back,  the  weight  is  not 
taken  off  the  muscles,  and  no  real  support  is  given. 

Mr.  Liebreich  has  therefore  invented  a  pillow  rest,  Piiiows. 
the  form  of  which  is  adapted  to  the  natural  spinal 
curve  ;  its  inclination  can  be  easily  varied,  and  it  can 
be  placed  upon  an  ordinary  couch  or  mattress. 

When  complete  recumbency  is  desired,  I  recom- 
mend a  simple  couch,  made  of  a  shape  that  would 
correspond  to  that  of  Mr.  Liebreich's  chair  if  its  back 
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were  depressed  to  the  level  of  the  seat,  and  the  seat 
prolonged  so  as  to  support  the  whole  length  of  the 
legs,  with  a  foot-piece  placed  transversely  at  its 
end. 

This  fulfils  the  essential  requirements,  as  well  as 
the  elaborate  and  expensive  spmal  couches  usually- 
made  for  this  purpose,  although  these  have  con- 
venient additions  of  arms,  book-rests,  &c.,  which  of 
course  add  to  their  comfort. 


Fig.  29. — Desk  and  chaie,  designed  by  mr.  liebreich. 

'  The  desk  is  the  same  for  hoys  and  girls  of  different  sizes.  Tlie  proportions  of  children, 
or  grown-up  persons,  arc  adapted  to  the  desk  bj''  the  nse  of  chairs  of  different 
heights,  and  by  the  shifting  of  the  footboard  f.  The  shape  of  the  back  of  the 
chairs  is  different  for  the  two  sexes  ;  the  projecting  part  of  it  h'ts  into  the  hollow 
of  the  lower  part  of  the  spine.  The  chair  must  be  placed  so  near  the  desk  that 
the  flap  h,  when  turned  down,  touches  the  child  while  it  is  sitting  upright.  In 
order  to  regulate  the  height  of  the  chair,  it  is  sufficient  to  put  a  rule  on  the  to]) 
of  the  desk,  so  as  to  continue  its  sloping  outline  towards  the  elbow  of  the  child. 
The  elbow  of  the  arm  wliich  rests  on  the  desk  should  fall  just  into  the  con- 
tinuation of  that  sloping  outline.  If  it  is  higher  or  lower,  a  lower  or  higher 
chair  has  to  be  chosen.' 

The  flap  h  is  arranged  so  as  to  bring  the  edge  of  the  desk  near  enough  to 
ihe  child  to  enable  the  back  to  rest  against  the  chair  when  writing ;  and, 
l)y  turning  up  the  flap,  tlie  inclination  proper  for  writing  is  changed  into  the 
inclination  projicr  for  reading.  See  Liebreich  on  '  School-Life,' pp.  2'2  and  23. 
Cliurcliill,  1878. 
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Even  an  ordinary  couch  or  sofa  can  be  made 
available  by  placing  upon  it  a  pillow  to  fill  the  hollow 
of  the  loins,  and  another  under  the  knees  to  keep  the 
thighs  slightly  flexed.  To  be  efficient,  however,  the 
pillows  must  be  firm  and  of  a  proper  shape,  that  for 
the  loins  somewhat  wedge-shape  and  thicker  -at  its 
lower  end,  that  for  the  knees  a  double  inclined  plane. 


Fig.  30. — Reclining  chair,  designed  by  mu.  liebreich. 


Adapted  to  tlie  inclination  of  the  body  at  an  angle  of  45°.    Op.  cit.,  p.  35. 
The  front  part  of  the  seat  may  easily  be  prolonged  into  a  leg-rest  Avith  foot- 
board. 

I  have  had  a  pillow  made  for  this  purpose,  with 
straps  to  fix  it  to  the  waist  and  to  pass  over  the 
shoulders,  so  as  to  keep  it  in  position ;  a  small  bolster 
for  the  head  can  be  attached  to  the  shoulder-straps. 

Portable  pillows  of  this  kind  to  a  great  extent  do 
away  with  the  necessity  for  special  apparatus. 

It  is  probably  hardly  necessary  to  point  out  the 
absurdity  of  the  old-fashioned  practice  of  in  akin 
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school  children  stand  to  say  their  lessons,  and  sit 

upon  a  backless  bench  to  learn  them. 

The  cold  or  tepid  douche  to  the  back  is  a  valuable 

aid  in  the  treatment  of  lateral  curvature  ;  sea  bathing 

is  usually  also  beneficial. 
Objections        I*  will  be  observed  that  I  have  hitherto  said 
to  spinal    nothing  about  the  use  of  spinal  supports  in  the  treat- 
ments.      ^Q^-^-^  Qf  ^j^-g  ^ij^gg  q£  ^,^ggg  .  ^^^^        necessary  here  to 

mention  that  numerous  ingenious  and  elaborate  in- 
struments have  been  invented  with  the  object,  as  is 
supposed,  of  supporting  and  straightening  the  curved 
and  rotated  spine. 

These  instruments  usually  consist  of  (1)  a  metal 
band  which  surrounds  the  pelvis,  (2)  to  this  are  fixed 
lateral  crutches  which  extend  to  the  axillte,  and  (3) 
to  the  back  of  the  pelvic  girdle  two  levers  are  attached 
by  a  rack  and  pinion  jomt,  by  means  of  which  plates, 
carried  by  the  upper  end  of  the  levers,  are  made  to 
press  upon  the  ribs. 

It  is  said  that  by  thus  pressing  upon  the  ribs,  the 
spinal  curves  can  be  unfolded  and  the  distortion  cured. 
The  theory  is  tempting,  but  I  believe  erroneous. 
The  problem  is  not  so  siniple  as  this  method  of  treat- 
ment would  imply.  In  the  first  place  it  seems  to  me 
impossible  so  to  apply  any  spinal  instrument  to  the 
constantly  moving  ribs,  that,  in  the  varying  positions 
of  the  body,  any  such  pressure  can  be  made  upon  the 
ribs  as  could  through  their  agency  rotate  the  vertebrae. 
No  considerable  pressure  could  indeed  be  tolerated  ; 
for  the  skin,  being  pressed  between  the  metal  plate  of 
the  instrument  and  the  ribs,  would  soon  become  sore. 
Secondly,  it  must  be  rememlDcred  that  the  spine  does 
not  move  as  a  whole,  but  by  combinations  of  very 
slight  movements  impressed  upon  the  separate  verte- 
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bra3  of  which  it  is  composed,  by  the  numerous  divi- 
sions of  the  spinal  muscles.  No  machine  is  capable 
of  adequately  imitating  the  actions  of  this  elaborate 
muscular  apparatus. 

Moreover,  if  the  explanation  which  I  have  given 
of  the  origin  of  lateral  curvature  is  correct,  it  must 
follow  that  the  merely  mechanical  treatment  of  the 
distortion  is  an  error.  It  is  true  that  in  those  cases 
in  which  the  curve  depends  upon  a  difference  in  the 
length  of  the  lower  limbs,  it  is  remedied  at  once  by 
brino-ino;  the  limbs  to  the  same  level.  But  in  these, 
the  distortion  is  merely  a  compensatory  adaptation  of 
position,  and  in  no  way  a  spinal  disease  :  the  mechani- 
cal treatment  is  applied  to  the  limb,  and  not  to  the 
spine  ;  there  can  be  no  question  of  spinal  instruments 
therefore  for  these. 

So  also,  in  the  not  uncommon  mstances  in  which 
the  curve  is  produced  by  carrying  a  weight  on  one 
arm,  as  in  nursing  a  child,  all  that  is  needful  is  to 
discontinue  the  cause  and  give  rest  to  the  fatigued 
muscles,  and  the  spine  assumes  its  natural  condition. 
There  can  be  no  need  of  spmal  instruments  for  these. 

Then  lastly,  when  the  curve  depends,  as  in  the 
great  majority  of  cases  it  does,  upon  muscular  de- 
bility ;  surely  such  debility  is  not  likely  to  be  lessened 
by  the  application  of  an  instrument  which,  so  far  as 
it  fulfils  its  object,  prevents  the  muscles  being  used. 

It  may  be  thought  that  an  instrument,  by  sup- 
porting the  spine,  would  allow  the  patient  to  be  up, 
and  avoid  the  necessity  for  rest  in  the  recumbent 
position.  But  it  is  not  so  :  for  no  ,spinal  instrument 
at  present  invented  either  ensures  complete  rest  to  the 
spinal  muscles,  or  allows  of  their  proper  exercise ;  and 
the  use  of  such  instruments  is  consequently  followed 
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rather  by  muscular  atrophy  than  muscular  develop- 
ment. 

I  am  quite  sure,  therefore,  that  far  more  harm  than 
good  is  done  by  spinal  supports  in  the  slighter  cases 
of  lateral  curvature,  in  which  I  would  strongly  dis- 
suade from  their  use. 

I  say  this  the  more  decidedly,  because  the  patient 
or  her  friends  will  often  beg  for  such  appliances.  A 
delicate  girl  feels  her  back  weak,  and  not  unnaturally 
thinks  that  if  she  could  wear  '  a  support,'  she  would 
feel  less  fatigue.  But  no  such  instrument  can  be 
worn  without  restraining  the  natural  respiratory 
movements,  and  interfering  with  that  exercise  of  the 
weakened  muscles  which  is  the  best  stimulus  to  their 
nutrition.  If,  therefore,  it  is  not  absolutely  necessary, 
a  spinal  support  is  doing  harm. 

Great  numbers  of  growing  girls  and  delicate 
young  women  will  be  found,  if  examined  for  the 
purpose,  to  have  some  shght  degree  of  lateral  curva- 
ture of  the  spine.  The  majority  of  them  are  not 
aware  of  the  fact,  and  it  is  well  for  them  if  they  re- 
main in  happy  ignorance  of  it.  Certamly,  because  a 
young  lady  who  is  dehcate,  or  over-fatigued,  complains 
of  backache,  the  discovery  of  a  slight  degree  of  lateral 
deviation  of  the  spine  is  no  good  reason  for  surround- 
mg  her  with  an  iron  scaffolding. 

Such  treatment  is  as  unscientific  as  it  would  be  to 
apply  irons  to  support  the  legs  of  a  person  recovermg 
from  fever,  because  he  is  unable  to  walk  steadily, 
t'ases  I  admit,  nevertheless,  that  in  severe,  advanced,  and 

needing  '         ^  '  /  ^ 

(••.uppcrts.  rapidly  increasing  curvatures,  especially  -in  young 
children,  some  form  of  spinal  support  becomes  neces- 
sary, and  often  affords  great  relief.  This  should,  how- 
ever, not  be  looked  upon  as  a  substitute  for,  but  as  an 
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adjunct  to,  other  creatiucnt  ;  and  should  be  regarded  as 
a  necessary  evil,  to  be  left  off  as  soon  as  possible,  and 
in  all  cases  to  be  removed  daily  for  proper  exercise 
and  bathing. 

In  severe  cases  of  long  standing,  in  which  a  cure 
is  not  to  be  hoped  for,  much  comfort  may  often  be 
obtained,  and  an  increase  of  the  deformity  prevented, 
by  a  well-fittmg  support,  especially  if  applied  after  ex- 
tension of  the  spine. 

Dr.  Say  re  has  recently  called  attention  to  the  ad-  Extension 
vantages  of  extension  by  suspension,  in  the  treatment 
of  lateral  curvature  ;  and  recommends  the  application 
of  a  plaster  of  Paris  jacket,  for  the  maintenance  of  the 
extension  thus  obtained  Dr.  Sayre's  apparatus  for 
extension  (which  he  uses  also  in  the  treatment  of 
angular  curvature  from  caries)  is  certainly  most 
efficient  and  convenient.  It  consists  of  a  tripod 
stand,  from  which  the  patient  can  be  suspended  by 
the  head  and  shoulders.  Less  efficient  extension 
may  be  made  by  suspension  from  a  horizontal  bar, 
grasped  by  the  hands,  at  a  sufficient  height  to  pre- 
vent the  feet  touching  the  ground. 

While  the  spine  is  in  this  condition  of  extension,  a 
support  may  be  moulded  to  the  trunk  (a  soft  jersey  in- 
tervening between  the  'jacket '  and  the  skin),  and  the 
improved  position  then  to  a  great  extent  maintained. 

The  best  material  for  the  jacket  or  splint  with  Spit.ai 
which  I  am  acquainted  is  that  known  as  the  poroplastic 
felt.  Before  the  invention  of  this  by  Mr.  Cocking,  I 
was  in  the  habit  of  having  a  cast  taken  of  the  trunk,  to 
which  was  moulded  a  strong  leather  splint  or  case; 
and  this  I  found  gave  very  efficient  support :  but  the 
poroplastic  felt  is  much  more  convenient,  inasmuch 
as  it  can  be  moulded  directly  upon  the  patient,  thus 
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saving  the  trouble  of  the  cast.  Moreover,  it  can  be 
fitted  with  greater  accuracy  and  facihty,  and  has  the 
advantage  of  allowing  parts  to  be  left  soft  where 
desired,  so  that  undue  pressure  may  be  avoided. 
The  jacket  may  be  made  to  lace  or  buckle,  and  is 
thus  capable  of  removal  when  necessary  (see  fig.  15, 
p.  57). 

This  is  in  my  opinion  by  far  the  most  efficient 
kind  of  spinal  support,  and  is  much  to  be  preferred 
to  the  heavy  and  complicated  metal  instruments 
hitherto  ordinarily  employed. 
Plaster  The  plastcr  of  Paris  jacket  introduced  by  Dr. 

Sayre  may  be  applied  for  the  same  purpose,  but  I  do 
not  now  use  it,  for  the  following  reasons,  which  I 
extract  from  my  Report  on  the  Orthopoedic  Depart- 
ment of  St.  George's  Hospital,  for  1878. 

'A,  In  lateral  curvature.  1.  Because  I  beheve 
great  benefit  to  be  derived  fi^om  systematic  exercise  ; 
and  this  cannot  be  properly  undertaken  without  re- 
moving the  jacket,  which  cannot  conveniently  be 
done  if  it  is  of  plaster. 

'  2-  The  plaster-jacket  precludes  the  use  of  the 
cold  douche,  a  most  important  aid  in  the  treatment. 

'3.  It  interferes  with  proper  ablutions,  and  thus 
with  the  healthy  action  of  the  skin. 

'  B.  In  angular  curvature,  the  plaster -jacket  is 
inconvenient,  because  it  prevents  examination  of  the 
back  for  the  detection  of  abscess  or  of  inflammation 
of  the  skin,  and  also  because  it  interferes  with  clean- 
liness. 

'  Sores  may  form  over  the  bony  prominences  with- 
out giving  any  indication  by  pain  or  otherwise  of 
their  presence  ;  and  several  instances  have  occurred 
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at  the  hospital  in  which  lice  have  been  bred  beneath 
the  jacket. 

'  While  admitting,  therefore,  the  great  value  of 
Dr.  Sayre's  method  of  supporting  and  fixing  the 
spine  by  a  jacket,  it  seems  to  me  that  the  poroplastic 
felt,  and  leather,  are  more  appropriate  materials  for 
the  purpose  than  plaster  of  Paris.'  ^ 

These  iackets  are  also  useful  in  cases  of  consider-  Use  of 

.  .  .  spinal 

able  curvature,  m  which  extension  straightens  or  spUnts. 
greatly  lessens  the  curve,  but  in  which  the  muscles 
have  not  the  power  needful  for  mamtaming  the 
improved  position.  They  may  also  be  used  as  aids 
towards  the  resumption  of  the  upright  posture  by 
those  who  have  been  undergoing  long  periods  of  rest 
and  recumbency. 

But  I  would  repeat  that  neither  this,  nor  any  other 
spinal  support,  can- give  the  rest  to  the  spinal  muscles 
which  is  obtamed  by  the  recumbent  position  ;  and 
that  as  weakened  muscles  cannot  gain  strength  except 
by  their  use,  it  is  needful  that  such  supports  should 
be  removed  daily  to  allow  of  systematic  exercise. 

The  jacket  will  also  be  found  very  useful  for  cases 
of  rapidly  increasing  curvature  in  young  children, 
whom  it  is  difficult  to  keep  properly  at  rest. 

In  instances  in  which  the  distortion  is  the  result 
of  habitually  assummg  a  particular  jDOsition,  the  jacket 
may  be  advantageously  employed  as  a  restraint,  and 
as  a  means  of  reminding  the  j^atient  of  the  error. 

When  lateral  curvature  occurs  in  cases  of  wry- 
neck, no  time  should  be  lost  in  the  treatment  of  the 
primary  deformity.'"^ 

Occasionally,  severe  lateral  curvature  is  met  with,  Hysterical. 

curvature. 

1  <S'^.  Georgeh  Ilosjntal  Iteports,  vol.  ix.  p.  616. 
^  See  chap.  ii.  p.  63. 
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having  its  origin  in  the  pecuhar  nervous  condition 
generally  called  hysteria.  This  must  be  distinguished 
from  ordinary  lateral  curvature  depending  upon  de- 
bility or  other  causes,  and  associated  with  hysterical 
symptoms.  Such  an  association  is  not  uncommon, 
and  the  hysteria  has  no  necessary  influence  upon  the 
deformity,  though  it  often  exaggerates  its  symptoms, 
as  it  does  those  of  other  diseases.  In  the  true  hys- 
terical lateral  curvature,  the  muscles  are  in  a  state  of 
spasmodic  contraction,  which  usually  comes  on  sud- 
denly in  a  person  showing  no  signs  of  muscular  de- 
bility, but  who  probably  gives  other  evidences  of  the 
hysterical  condition. 

To  these  it  is  best  to  administer  an  anaesthetic, 
which  abolishes  the  deformity  ;  and  if  the  curvature 
recurs,  as  it  often  does,  when  consciousness  is  re- 
gained, the  patient  must  agam  take  an  anaesthetic,  and 
a  jacket  should  be  applied  while  insensibility  is  still 
maintained.  When  the  person  has  been  subjected  to 
the  restraint  of  the  jacket  for  a  few  days,  it  should  be 
removed,  and  as  little  attention  as  possible  bestowed 
upon  the  spine.  Of  course  in  these  cases  the  con- 
dition of  the  generative  system  should  be  enquired 
into,  and  suitable  constitutional  treatment  adopted. 
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BDOMEN,    condition    of,  in 
rickets,  101 ;  in  lateral  curva- 
ture, 144 

Acetahulum,  condition  of,  in  congeni- 
tal dislocation,  70 

Acquired  ialijies,  33.  See  non-con- 
genital talipes. 

—  "wryneck,  64 

Adams,  Mr.  W.,  on  repair  of  divided 
tendons,  18  ;  instrument  for  Talipes 
varus,  27  ;  operation  for  contracted 
palmar  fascia.,  66 ;  operation  for 
ankylosis  of  hip,  88 on  action  of 
spinal  muscles,  134 

Adhesions,  after  tenotomy,  19:  in 
joints,  81 :  in  sheath  of  tendons, 
81 ;  forcible  ruptiu-e  of,  83,  85 

Adults,  talipes  in,  8 

Age,  for  operation  on  talipes,  20  ;  in 
relation  to  rickets,  90  ;  in  relation 
to  contraction  of  palmar  fascia,  65 

Amputation  of  paralysed  limbs,  48 

Analysis  of  richety  bones,  92 

Ankle,  sprains  of,  82,  106 

Ankylosis,  81 ;  fibrous,  82  ;  bony,  86 ; 
extra-articular,  82 ;  intra-articular, 
83  ;  traumatic,  84  :  from  scrofulous 
joint-disease,  83  ;  from  gonorrhoeal 
rheumatism,  83  ;  of  elbow,  87  ;  of 
knee,  87 ;  of  hip,  88 ;  of  vertebrtc, 
134 

Annnndale,  Mr.,  operation  for  genu 
valgum,  117 


BRO 

A7-m,  bowed,  94 

Arthritis,  gonorrhoeal,  83  ;  with  ad- 
hesions, 81 

Astragalus,  alteration  of  shape  in 
talipes,  4 

Atrophy  of  face  in  wryneck,  54 ;  of 

muscles  in  paralysis,  35,  49 
AvuUion  of  toe-nail,  75 

-DACKACHE,UQ 

Barloio,  Dr.,  on  cranio-tabes, 

92 

Barivell,  Mr.,  operation  for  genu  val- 
■  gum,  121 

Bending  of  bones  in  rickets,  94 
Biceps,  contraction  of,  in  genu  valgum, 
116 

Bones,  condition  of,  in  Talipes  varus, 
3  ;  in  Talipes  valgus,  10;  in  Talipes 
equinus,  11 ;  in  Talipes  calcaneus, 
12  ;  in  rickets,  92,  96,  97 ;  in  lat- 
eral curvature,  134 ;  treatment  of 
rickety  curvature  of,  112 

Bony  ankylosis,  86 

Boot  for  valgus,  126;  eflects  of  badly 
shaped,  46,  71,  73;  proper  shape 
of,  72 

Boioed-arms,  94 

Boioed-legs,  95,  103  ;  treatment  of, 
112 

Boived-spine,  99;  treatment  of.  111 
Brodhurst,  Mr.,  on  congenital  dislo- 
cation of  hip-joint,  08 
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BUN 

Bunion,  70 ;  treatment  of,  72 
Burn,  cicatrices  after,  78 
Bursa,  developed  in  adult  talipes, 
9  ;  in  bunion,  71 


QARIES  of  spine,  56,  69 
Carpus,  flexion  of,  61 

Chair  for  lateral  curvature,  151 

Chest,  shape  of,  Li  rickets,  95  ;  in 
lateral  curvature,  144 

Chime,  Mr.,  operation  for  genu  val- 
gum, 118 

Chilblains  in  paralysis,  48 

Children,  employed  in  factories,  con- 
dition of,  106,  107;  feeding  of, 
107 

Chisel  for  osteotomy,  120 
Cicatrices,  contraction  of,  41,  78 ; 

operation  for,  79,  81 
Clavicle,  condition  of,  in  rickets,  94 
Club-foot,  1.    See  Talipes. 
Club-hand,  60 ;  treatment  of,  61 
Condyle  of  femur,  hypertrophy  of,  in 

genu  valgum,  117,  12^3  ;  operation 

upon, 117 
Congenital,  talipes,  2  ;  wryneck,  53  ; 

dislocation  of  hip,  68 
Contorted  spine,  129 
Contraction   of  palmar  fascia,  63; 

treatment  of,  65  ;  of  cicatrices,  41 
Convulsions  in  rickets,  92 
Corn,  in  adidt  talipes,  9 ;  in  talipes 

equinus,  12 
Cotyloid  cavity  in  congenital  dislo- 
cation, 70 
Cmich  for  lateral  curvature,  150 
Cranio-tabes,  92 

Craniiom,  condition  of,  in  rickets,  93 
Cuboid  boiie,  excision  of,  in  talipes, 
29 

Curvature  of  spine,  in  wryneck,  54 ; 
in  rickets,  100,  109  ;  lateral,  128  ; 
of  bones,  94 


EYE 

jyECUBITVS,  in  rickets,  91 

Dentition,  causing  reflex  mus- 
cular spasm,  38,  61 ;  in  rickets, 
91 

Desk,  Liebreich's,  152 

Didot,  M.,  operation  for  webbed- 
fingers,  62 

Dislocation,  congenital,  of  hip,  68  ; 
treatment  of,  69 ;  of  metatarsal 
bones,  70 

Distortions  of  upper  extremity,  60 ;  of 
toes,  70 ;  of  spine,  54,  100,  109, 
128.    8ee  also  Talipes. 

Division  of  tendon,  16 

Dods,  Dr.,  on  contorted  spine,  138 

Douche,  use  of,  in  talipes,  26  ;  in  para- 
lysis, 42  ;  inflatfoot,  126  ;  in  lateral 
ciu'vature,  154 

Duchenne's  paralysis,  35 

DuimytrerC s  finger-contraction,  63  ; 
treatment  of,  65 

^LBOW,  ankylosis  of,  87 

JElsdsser,  on  cranio-tabes,  92 
Enlaryernent  of  viscera  in  rickets,  91  ; 

of  bones  in  rickets,  93 
B^nphyses,  enlargement  of,  in  rickets, 

93 

Erector  spince  muscle,  action  of,  136 
Erichsen,  Mr.,   on    operation  for 

webbed-fingers,  62 
Excision  of  elbow,  87 ;  of  knee,  87 ; 

of  tarsal  bones,  28 
Exercise  of  weak  muscles,  43,  149 
Extension  of  contracted  cicatrices, 

78 

E.vtensor  longus  digitorimi  tendon, 
division  of,  31,  74;  proprius  pol- 
licis  tendon,  division  of,  73 

Extra-articular  ankylosis,  82 

Extremity,  distortions  of  upper,  60  ; 
of  lower,  68.    See  also  Talipes. 

Eyes,  condition  of,  in  relation  to  late- 
ral curvatui'e,  130 
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FAC 

-pACIAL  BONES,  condition  of, 
in  rickets,  93 

Factory-children,  prevalence  of  flat- 
foot  among,  106 ;  prevalence  of 
rickets  among,  107 

Fagge,  Dr.  Hilton,  on  rickets,  92 

Fascia,  palmar,  contraction  of,  63 ; 
plantar,  division  of,  22  ;  lata,  con- 
dition of,  in  genu  valgum,  110 

Femur,  congenital  dislocation  of,  68  ; 
osteotomy  of,  89,  117;  curvature 
of,  95 ;  division  of  neck  of,  88 ; 
division  of  shaft  of,  89 ;  hyper- 
trophy of  condyle  of,  103,  123 

Fibrous  ankylosis,  82  . 

Fibula,  curvature  of,  94,  97,  114 

Fingers,  flexion  of,  60  ;  webhed,  62  ; 
Dupuytreu's  contraction  of,  63 

Fits  in  rickets,  92 

Flat-hones,  condition  of,  in  rickets, 
93 

Flat-foot,  100,  104;  causes  of,  106; 
treatment  of,  124 

Flexor  lonc/us  cligitorum  tendon,  divi- 
sion of,  22 

Fontanelles,  condition  of,  in  rickets, 
91 

Food,  relation  of,  to  rickets,  107 
Foot,  distortions  of,  71.    See  also 

Talipes  and  Flat-foot. 
Forcible  rupture  of  adhesions,  83,  85 
Fore-arm,  contraction  of,  80  ;  curva- 
ture of,  94 ;  treatment  of  rickety 
bend  of,  112 
Fracture  of  bones  in  rickets,  94,  113 
Friedleben,  on  analysis  of  rickety 
bones,  92 

AIT  in  adult  talipes,  9  ;  in  bowed 
legs,  95  ;  in  congenital  dislo- 
cation of  hip,  69 
Galuantsjn,  use  of,  in  infantile  para- 
lysis, 42 

Gant,  Mr.,  operation  for  ankylosis  of 
femur,  89 


INV 

Genit  valgum,  100,  102;  treatment 

of,  115;  operation  for,  117;  ex- 

trorsum,  95,  103 
Glands,  inflammation  of,  a  cause  of 

wryneck,  54 ;  enlargement  of,  in 

rickets,  92 
Gonorj'hceal  rheumatism,  83 
Gout,  in  relation  to  contraction  of 

palmar  fascia,  65;  in  relation  to 

bunion,  71 
Greenstick-fracturc,  94 
Guerin,  M.,  on  lateral  curvature,  138 


JJAMMER-TOES,  73 

Hand,  club,  60 ;  contraction 
of  fascia  of,  63 

Head,  shape  of,  in  rickets,  93 

Heart,  effects  of  lateral  curvatui'e 
upon,  145 

Hi2J,  congenital  dislocation  of,  08  ; 
ankylosis  of,  88  ;  division  of  mus- 
cles of,  70 

Holden,  Mr.,  on  spinal  muscles,  136 

Humerus,  curvature  of,  94 

Hunter,  on  subcutaneous  wounds, 
*15 

Hypm-tropliy  of  femoral  condyle  in 

genu  valpum,  103 
Hysterical  talipes,  36  ;  wryneck,  59  ; 

curvature  of  spine,  169 


J^LITJM,  position  of,  in  lateral  cur- 

vatiu'e,  141 
Imniobility  of  Joints,  84 
Infantile  Paralysis,  33 ;  effects  of, 

35,  00  ;  treatment  of,  41 
Ingroiving  toe-nail,  74;  treatment  of, 

75  ;  operation  for,  76 
Intestinal  worms,  a  cause  of  reflex 

distortions,  38,  59,  61 
Intra-articular  ankylosis,  83 
Inversion  of  limb  in  talipes,  28 
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JAC 

JA  CKET,  of  plaster  of  Taris,  1 58  ; 
of  leather,  67,  157  ;  of  poro- 

plastic  felt,  57,  157 
Jenner,  Sir  TV.,  on  rickets,  98;  on 

pigeou-breast,  96 
Johnson,  Dr.  Geo.,  on  shape  of  cliest 

iu  lateral  curvature,  144 
Joint  disease,  as  a  cause  of  talipes, 

39  ;  adhesions  iu,  81 


J^NEE,  ankylosis  of,  87 

Knives  for  dividing  tendons 

and  fascife,  17 
Knock-knee,  100,  102  :  treatment  of, 

115;  operation  for,  117 


J^ARYNGISMUS  in  connection 
with  rickets,  92 

Lateral  curvature  of  spine,  101,  128  ; 
causes  of,  128  ;  symptoms  of,  132  ; 
effects  of,  145  ;  treatment  of,  149  ; 
from  pleurisy,  131 

Latissimus  dorsi  muscle,  condition  of, 
in  lateral  curvature,  140 

Lead,  in  treatment  of  ingrowing  toe- 
nail, 75  ' 

Leather  jacket,  for  spine,  67,  167 

Lees,  Dr.,  on  cranio-taljes,  92 

Legs,  bowed,  95,  103  ;  treatment  of, 
112 

Liehreich,  Mr.,  on  influence  of  school- 
life,  180 ;  on  lateral  curvature, 
130  ;  chair  of,  153;  desk  of,  152 

Lic/aments,  condition  of,  in  talipes 
varus,  5  ;  in  talipes  valgus,  10 ; 
in  talipes  equinus,  12  ;  in  talipes 
calcaneus,  12  ;  in  bunion,  71  ;  in 
genu  valgum,  104 ;  in  flat-foot, 
104  ;  in  lateral  curvature,  135 

Little,  Dr.,  on  wryneck,  54 ;  on  di- 
vision of  posterior  tibial  tendon, 
21 

Liver,  enlargement  of,  in  connection 
with  rickets,  92 


NON 

Lony-bones,  condition  of,  in  rickets, 

93 

Lordosis,  101 

Lymphatic  glands,  inflannnation  of, 
in  connection  with  wryneck,  54  ; 
enlargement  of,  in  rickets,  92 


Jj^ACEWEN,  Dr.,  operation  for 
genu  valgum,  118  ;  osteotome 
of,  120 

Malgaigne,  on  lateral  curvature,  138 
Marsh,  Mr.  Howard,  on  osteotomy, 
114 ;  on  treatment  of  joint-adhe- 
sions, 86 

Mechanical  treatment  of  talipes,  23 
Metatarsus,  condition  of,  in  talipes, 

4  ;  in  hammer-toes,  74 
Muscles,  condition  cf,in  talipes  varus, 

5  ;  in  talipes  valgus,  9  ;  in  talipes 
equinus,  12  ;  in  talipes  calcaneus, 
12 ;  in  rickets,  97 ;  microscopic 
appearance  of,  in  rickets,  99  ;  in 
genu  valgum,  104  ;  in  lateral  cur- 
vature, 136  ;  of  spine,  action  of, 
136  ;  vicarious  action  of,  43 ;  exer- 
cise of,  43,  149  ;  rest  of,  149 

Muscular  debility,  147 
Myopia,  in  relation  to  lateral  curva- 
ture, 130 


I^AITj,  ingrowing,  74 ;  treatment 
■        of,  76 ;    operation   for,   76 ; 

avulsion  of,  75 
Neck  of  femur,  section  of,  88 
Nerves,  position  of,  in  talipes  varus, 

7  ;  divided,  40  ;  suture  of  divided, 

40 

Neuromimesis,  36,  48,  55,  61 
Nitrate  of  lead,  in  treatment  of  in- 
growing toe-nail,  75 
Non-congenital  talipes,  33  ;  causes  of, 
33 
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ODO 

t'^DONTOID  process,  cariea  of,  56 
^    0(jst.on,  Dr.,  operatinn  for  genu 

valgum,  117 
Osteotome,  120 

Osteotomij  of  femur,  89, 118  ;  of  con- 
dyle of  femur,  117 ;  of  bones  of 
leg,  114 

Ozven,  Mr.  E.,  on  anatomy  of  genu 
valgum,  103 


■pADS,  valgus,  126 

Paget,  Sir  J.,  on  subcutaneous 
tenotomy,  15 ;  on  neuromimesis, 
35 ;  on  backache,  148 ;  on  joint- 
adbesions,  84 

Fain,  law  of,  105 :  cause  of,  in  flat- 
foot,  105 ;  in  lateral  curvature, 
147 

Palmar  fascia,  contraction  of,  63 

Paralysis,  infantile,  33,  41  ;  pseudo- 
hypertrophic, 35 

Paralytic  talipes,  41 ;  prognosis  of, 
49 ;  wryneck,  55 

Parturition,  effects  of,  on  wryneck, 
54  ;  influence  of  rickets  on,  93 

Passive  exercise,  in  talipes,  26 ;  in 
paralysis,  43  ;  in  wryneck,  59 

Pelvis,  condition  of,  in  rickets,  93  ; 
in  lateral  curvature,  141 

Periosteum,  condition  of,  in  rickets, 
93 

Peronei  tendons,  division  of,  30 
Phimosis,  a  cause  of  reflex  muscidar 

spasm,  59 
Pigeon-breast,  95 

Pillows  for  lateral  curvature,  151, 
153 

Plantar  fascia,  condition  of,  in  ta- 
lipes varus,  8  ;  in  talipes  equinus, 
44  ;  in  talipes  cavus,  46  ;  division 
of,  22 

Plaster  of  Paris  jacket,  158 
Pleurisy  in  relation  to  lateral  curva- 
ture, 131 
P&roplastic  jacket,  57,  157 


SER 

Posterior  tibial  tendon,  division  of, 
21 

Pseudo-hypertrophic  paralysis,  35 
Pseudo-paralysis  in  rickets,  case  of, 
98 


TDADIUS,  curvature  of.  94 

Peeves  Mr.,  operation  for  genu 

valgum,  121 
Rejlex  muscular  contractions,  38 
Relapsed  Talipes,  27 
Repair  of  divided  tendons,  18 
Resection  of  elbow,  87 ;  of  knee,  87  ; 

of  tarsal  bones,  28 
Rest  of  muscles  in  lateral  curvature, 

149 

Rheumatism,    gonorrhoeal,   83 ;  in 
relation  to  flat-foot,  106 

Ribs,  condition  of,  in  rickets,  94,  95 ; 
in  lateral  curvatui-e,  142 

Rickets,    90 ;   symptoms    of,    91 ; 
causes  of,  106  ;  deformities  in,  94, 
100;   treatment   of,   107,  108 
food  in  relation  to,  107,  108 

Rickety  curvature  of  bones,  94,  100  ; 
osteotomy  for,  114 

Rigid  muscles  in  paralysis,  35 

Rigidity,  cause  of,  in  talipes,  5 

Rotation  of  spine,  129 

Rupture  of  adhesions,  83,  85 


W,  for  subcutaneous  osteotomy, 
^  88 

Sayre,  Dr.,  on  lateral  curvature,  139, 
167;  plaster  jacket,  158 

Scar,  contraction  of,  41,  78  ;  opera- 
tion for,  79,  81 

Scarpa^s  shoe,  25  ;  use  of,  24 

Scaimlce,  position  of,  in  lateral  curva- 
ture, 140 

School-life,  influence  of,  130 

Scrofulous  joint-disease,  83 

Serratus  magnus  muscle,  condition  of, 
in  lateral  curvature,  139 
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Shmv,  M?;  A.,  on  lateral  curvature, 
134 

Shoe,  Scarpa's,  25 ;  for  valgus,  31  ; 
for  buuiou,  73 ;  for  liammer-toes, 
74 

Short-siyht,  iu  relation  to  lateral 
curvature,  130 

Shoulder,  position  of,  in  lateral  cur- 
vature, 140 

SMn  (jrafting,  70 

Skull,  condition  of,  in  rickets,  93 

Spasmodic,  talipes,  35  ;  wryneck, 
55  ;  affections  in  rickets,  92 

Spina-bifida,  its  association  w^ith 
talipes,  13 

Spinal  instruments,  154 ;  splints, 
157;  couch,  150;  chair,  151; 
pillows,  151,  153 

Spine,  caries  of,  a  cause  of  wryneck, 
55 ;  use  of  plaster  jacket  in,  158 ; 
curvature  of,  in  wryneck,  54;  in 
rickets,  100,  101,  109,  111; 
lateral  curvature  of,  1 28  ;  rotation 
of,  129;  extension  of,  157;  mus- 
cles of,  136 

Splay  ed-f oat,  104 

Spleen,  enlargement  of,  in  rickets, 
92 

S2Jlint,  for  valgus,  31 ;  for  bowed 

legs,  112  ;  for  genu  valgum  116; 

for  flat-foot,  125;  for  spine,  159; 

flexible  for  talipes,  23 
Sprains,  a  cause  of  flat-foot,  106 
Spurious  talipes  valgus,  104 
Sterno-onastoid  muscle,  condition  of, 

in  wryneck,  53  ;  division  of,  56 
Strumous  joint  disease,  83 
Subcutaneous  tenotomy,  15 
Suture  of  divided  nerves,  40 
Sioeating  in  rickets,  91 
Synovial,  adhesions,  88 
Synovitis,  recurrent,  81 

rj^ALIPES,   1;  varieties  of,  1; 
congenital, 2  ;  treatment  of,  14 ; 
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non-congenital,  33;  treatment  of, 
39  ;  varus,  2 ;  valgus,  9,  30,  104  ; 
equinus,  1 1,  32,  44 ;  calcaneus,  1 2, 
33,  40  ;  equino-varus,  13  ;  equino- 
valgus,  13;  calcaneo-varus,  13, 
33;  calcaneo-valguB,  13,  33; 
cavus,  '40;  causes  of,  13,  33; 
prognosis  of,  14 ;  treatment  of,  14; 
adult  varus,  8  ;  uncured  varus,  8; 
relapsed,  27;  spasmodic,  35 ;  trau- 
matic, 38  ;  reflex,  38 ;  hysterical, 
36 ;  neuro-mimetic,  36 

Tarsus,  removal  of  bones  of,  28; 
transverse  joint  of,  5;  condition  of 
bones  of,  in  talipes  varus,  4 

Teeth,  condition  of,  in  rickets,  91 

Teinjjej-ature  of  diseased  joints,  84; 
of  paralysed  limbs,  35 

Tenderness  of  muscles  in  rickets,  91 

Tendo  Achillis,  division  of,  24 

Tendons,  position  of,  in  talipes 
varus,  6;  repair  of  divided,  18; 
division  of,  15  ;  (see  also  particular 
tendons,  as  tibialis  posticus ;)  adhe- 
sions of,  81 

Tenotomy,  subcutaneous,principles  of, 
15  ;  methods  of,  16 ;  results  of,  19 

Thigh  hone,  congenital  dislocation  of, 
68 ;  curve  of,  95 

Thorax,  condition  of,  in  rickets,  95 ; 
in  lateral  curvature,  144 

Tibia,  curve  of,  95,  112  ;  osteotomy 
of,  114 

Tibialis  anticus  tendon,  division  of, 
22 

Tibialis  posticus  tendon,  division  of, 
21 

Toe-nail,  avulsion  of,  75  ;  ingrowing, 
74 ;  mode  of  cutting,  77 

Toes,  distortion  of,  70 ;  hammer- 
toes, 73 

Torticollis,    63 ;    spasmodic,    55  ; 

neuromimetic,  55  ;  paralytic,  55  ; 

from  caries  of  vertebrje,  55  ;  causes 

of,  64  ;  treatment  of,  56 
Traumatic  Talipes,  38 
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Trapezitis  muscle^  action  of,  in  wry- 
neck, 53 


JJLCERATION  of  skin  in  para- 

^    lysis,  50 

Ulna,  curve  of,  94 

TJncured  talipes,  8 

Upper  Extremity,  distortions  of,  60 


J^ALGUS,  splint,  31 ;  boot,  126 ; 
^     pads,  126 

Vertebrce,  rotation  of,  129 ;  con- 
dition of,  in  lateral  curvature, 
]  34 ;  caries  of,  55 :  muscles  of,  136 ; 
ligaments  of,  135.  See  also  Spine. 

Vessels,  position  of,  in  talipes  varus,  7 
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Vicarious  action  of  muscles,  43 
Viscera,  enlargement  of,  in  rickets, 
91 ;  position  of,  in  lateral  curva- 
ture. 144 


J^prAIST,  loss  of  symmetry  of,  in 

lateral  ciu-vature,  144 
Webhednfingei'S,  62  ;   operation  for, 
62 

Webbed-toes,  62 

Women,  relative  liability  to  contrac- 
tion of  palmar  fascia,  65 

Worms,  intestinal,  cause  of  reflex 
distortions,  38,  59,  61 

Wi'ists,  condition  of,  in  rickets,  94 ; 
flexion  of,  61 

Wryneck,  53 ;  and  see  Torticollis. 
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Lond.,  Senior  Physician  to  the  Plospital  for  Diseases  of  the  Throat  and 
Chest,  and  Lecturer  on  Diseases  of  the  Throat  at  the  London  Hospital. 
Third  Edition,  revised  and  enlarged;  with  47  Woodcut  Illustrations. 
8vo,  price  6j. 
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J3ENTAL  PATHOLOGY  AND  SURGERY. 

By  S.  James  A.  Salter,  M.B.,  F.R.S.,  Examiner  in  Dental  Surgery  at 
the  College;  Dental  Surgeon  to  Guy's  Mospital.  With  133  Illustrations. 
8vo,  price  iSj. 

QUNSHOT  INJURIES. 

Tlieir  History,  Characteristic  Features,  Complications,  and  General  Treat- 
ment ;  with  Statistics  concerning  them  as  they  are  met  with  in  Warfare. 
By  Surgeon-General  T.  Longmore,  C.B.,  F.R.C.S.,  Honorary  Surgeon 
to  H.M.  Queen  Victoria  ;  Professor  of  Military  Surgery  in  the  Army 
Medical  School.    With  58  Illustrations.    8vo,  price  31s.  hd. 


PULMONARY  CONSUMPTION; 

Its  Nature,  Varieties,  and  Treatment  ;  with  an  Analysis  of  One  Tliousand 
Cases  to  exemplify  its  Duration.  By  C.  J.  B.  Williams,  M.D.,  F.R.S., 
and  T.  Williams,  M.A.,  M.D.  Oxon.    Post  8vo,  \os.  6d. 


SAN 


REMO  AND  THE  WESTERN  RIVIERA; 

Comprising  Bordighera,  Mentone,  Monaco,  Eze,  Beaulieu,  Villefranche, 
Nice,  Caraba^el,  Cimiez,  Cannes,  Porto  Maurizio,  Diano  Marina,  Alassio, 
Verezzi,  Finalmarina,  Noli,  Monte  Grosso,  Arenzano,  Pegli,  Cornigliano, 
Genoa,  and  other  towns — climatically  and  medically  considered.  By 
Arthur  Hill  Hassall,  M.D.  ]\Iap  and  Woodcuts.  Crown  8vo,  los.  6d. 

\yiNTERING   IN   THE  RIVIERA; 

With  Notes  of  Travel  in  Italy  and  France,  and  Practical  Hints  to  Travel- 
lers. By  William  Miller,  S.S.C.  Edinburgh.  Second  and  Cheaper 
Edition,  with  12  Lithographic  Illustrations.    Post  8vo,  7^.  6^^'. 


npHE    DIAGNOSIS    AND    TREATMENT  OF 

DISEASES  OF  WOMEN,  INCLUDING  THE  DIAGNOSIS 
OF  PREGNANCY. 

By  Graily  Hewitt,  M.D.,  Professor  of  Midwifery  and  Diseases  of 
Women,  University  College,  and  Obstetric  Physician  to  the  Hospital ; 
Examiner  in  Obstetric  Medicine  to  the  University  of  London.  Third 
Edition.    8vo,  with  132  Engravings  on  Wood,  price  24s. 

"THE  MECHANICAL  SYSTEM  OF  UTERINE 
^  PATHOLOGY. 

Being  the  Harveian  Lectures  delivered  before  the  Harveian  Society  of 
London,  December,  1877.  By  the  same  Author.  With  31  Life-size 
Illustrations  prepared  expressly  for  this  Work.    Crown  4to,  7^.  6d. 

T  ECTURES  ON  THE  DISEASES  OF  INFANCY 

^    AND  CHILDHOOD. 

By  Charles  West,  M.D.,  &c..  Physician  to  the  Hospital  for  Sick 
Children.    Sixth  Edition,  revised  and  enlarged.    8vo,  i8j. 
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HINTS  TO  MOTHERS  FOR  THE  MANAGE- 
MENT OF  THEIR  HEALTH  DURING  THE  PERIOD  OF 
PREGNANCY  AND  IN  THE  LYING-IN  ROOM  : 
With  an  Exposure  of  Popular  Errors  in  connection  with  tliose  subjects,  and 
Hints  on  Nursing.  By  Thomas  Bull,  M.D,  New  and  Cheaper  Edition, 
thoroughly  revised  and  improved.    Fcap.  8vo,  price  2j,  6d. 

'T'HE  MATERNAL  MANAGEMENT  OF  CHILDREtJ 

IN  HEALTH  AND  DISEASE. 

By  the  same  Author.  New  and  cheaper  Edition,  thoroughly  revised  and 
improved.    Fcap.  Svo,  price  zs.  tel. 


'J'HE   HANDBOOK   FOR  MIDWIVES. 

By  Henry  Fly  Smith,  M.B.  Oxon.,  M.R.C.S.,  late  Assistant-Surgeon 
at  the  Hospital  for  Sick  Women,  Soho  Square.  With  41  Woodcuts. 
Crown  Svo,  price  ^s. 


'T'HOMSON'S    CONSPECTUS    ADAPTED  TO 

THE  BRITISH  PHARMACOPCEIA. 

By  Edmund  Lloyd  Birkett,  M.D.,  &c.,  Physician  to  the  City  of 
London  Hospital  for  Diseases  of  the  Chest.  Latest  Edition,  M'illi  Supple- 
ment containing  Notices  of  the  Medicines  and  Preparations  added  in 
1874  to  the  British  Pharmacopceia.    i8mo,  6^. 


^HE   ESSENTIALS   OF   MATERIA  MEDICA 

AND  THERAPEUTICS. 

By  Alfred  Baring  Garrod,  M.D.,  F.R.S.,  Fellow  of  the  Royal  College 
of  Physicians ;  Consulting  Physician  to  King's  College  Hospital;  late  Pro- 
fessor of  Therapeutics  at  King's  College,  London.  The  Seventh  Edition, 
revised  and  edited,  under  the  supervision  of  the  Author,  by  E.  B.  Baxter, 
M.D.,  F.R.C.P.,  Professor  of  Materia  Medica  and  Therapeutics  in  King's 
College,  London  ;  Senior  Physician  to  the  Evelina  Hospital  for  Sick 
Children ;  Assistant-Physician  to  King's  College  Plospital.  Crown  Svo, 
price  I2s.  6d. 

Wr.   PEREIRA'S    MATERIA    MEDICA  AND 

THERAPEUTICS, 

Abridged,  and  adapted  for  the  use  of  Medical  and  Pharmaceutical  Prac- 
titioners and  Students.  Edited  by  Professor  R.  Bentley,  M.R.C.S., 
F.L.S.,  and  by  Professor  T.  Redwood,  Ph.D.,  F.C.S.  With  an  Ap- 
pendix containing  the  New  Medicines  included  in  1874  by  the  Medic.il 
Council  in  the  British  Pharmacopoeia,  and  Commentaries  thereon  by  the 
Editors.    Svo,  with  126  Woodcuts,  price  25J. 
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r)ICT10NARY   OF   CHEMISTRY   AND  THE 

^    ALLIED  BRANCHES  OF  OTHER  SCIENCES. 

By  Henry  Watts,  F.R.  S.,  Editorof  the  Journal  of  the  Chemical  Society, 
assisted  by  eminent  Scientific  and  Practical  Chemists.  With  a  Thiril 
Supplement,  completing  the  Record  of  Chemical  Discovery  to  the  end  of 
the  year  1878,  including  the  more  Important  Discoveries  made  in  1879 
and  1880.    9  vols.  8vo,  price  ;i^^i5  2s.  6d. 

£LEMENTS  OF  CHEMISTRY, 

Theoretical  and  Practical.  By  William  Allen  Miller,  M.D.,  D.C.L., 
LL.D.,  late  Professor  of  Chemistry  in  King's  College,  London.  Part  I. — 
CHEMICAL  PHYSICS.  Sixth  Edition,  revised  by  Herbert  McLeod, 
F.  C.  S.,  Professor  of  Experimental  Science,  Royal  Indian  Engineering 
College,  Cooper's  Hill.   With  274  Woodcuts.    8vo,  price  16^. 

IVflLLER'S  ELEMENTS  OF  CHEMISTRY,  Part  II. 

INORGANIC  CHEMISTRY.  Sixth  Edition,  revised  throughout,  with 
Additions  by  C.  E.  Groves,  Secretary  to  the  Institute  of  Chemistry  of 
Great  Britain  and  Ireland,  and  Fellow  of  the  Chemical  Societies  of  London, 
Paris,  and  Berlin.    With  376  Woodcuts.    Svo,  price  24J-. 

1\/TILLER'S  ELEMENTS  OF  CHEMISTRY,  Part  III. 

ORGANIC  CHEMISTRY,  or  the  Chemistry  of  Carbon  Compounds  (in 
Two  Sections).  Section  I.  Hydrocarbons,  Alcohols,  Ethers,  Aldehydes 
and Paraffinoid  Acids.  Fifth  Edition,  revised  and  in  great  part  re-writlen,  by 
H.  E.  Armstrong,  Ph.D.,  F.R.S.,  Sec.  Chem.  Soc. ;  and  C.  E.  Groves, 
F.C.S.,  Sec.  Inst,  Chem.    8vo,  price  31  j-.  dd. 
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NTRODUCTION  TO  THE  STUDY  OF  IN- 

ORGANIC  CHEMISTRY. 

By  William  Allen  Miller,  M.D.,  D.C.L.,  LL.D.,  late  Professor  of 
Chemistry  in  King's  College,  London.     With  71  Figures  on  Wood, 
•  Small  Svo,  price  3J.  M. 


QUANTITATIVE  CHEMICAL  ANALYSIS. 
By  T.  E.  Thorpe,  Ph.D.,  F.R.S.E.,  Professor  of  Chemistry  in 
Andersonian  University,  Glasgow.  With  88  Woodcuts.  Small  8vo,  4?, 


the 
4?.  6i/. 


QUALITATIVE  CHEMICAL  ANALYSIS  AND 
LABORATORY  PRACTICE. 

By  T.  E.  Thorpe,  Ph.D.,  F.R.S.E.,  Professor  of  Chemistry  in  the  Ander- 
sonian University,  Glasgow;  and  M.  M.  Pattison  Muir.  With  Plate 
and  57  Woodcuts.    Small  Svo,  price  y.  6d. 


A 


course  of  practical  chemistry, 

Arranged  for  the  use  of  Medical  Students,  with  express  reference  to  the 
Three  Months' Summer  Practice.  By  William  Odling,  M.A.,  F,R.S. 
Fifth  Edition,  with  71  Woodcuts.    Crown  Svo,  price  6^. 
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INTRODUCTION  TO  THE  STUDY  OF  OR- 
GANIC CHEMISTRY; 

The  Chemistry  of  Carbon  and  its  Compounds.  By  H.  E.  Armstrong, 
Ph.D.,  Professor  of  Chemistry  in  the  London  Institution.  Second  Edition, 
with  8  Woodcuts,   Small  8vo,  price  3^.  6d. 

r-HEMICAL    NOTES    FOR   THE  LECTURE 

ROOM— ON  HEAT,   LAWS  OF  CHEMICAL  COMBINATION, 
AND  CHEMISTRY    OF   THE  NON-METALLIC  ELEMENTS. 
By  Thomas  Wood,  Ph.D.,  F.C.S.     Third  Edition.     Crown  8vo,  5^. 
NOTES  ON  THE  METALS,  by  the  same  Author,  Second  Edition,  price  55. 


PRACTICAL  CHEMISTRY; 

The  Principles  of  Qualitative  Analysis.  By  William  A.  Tilden,  D.  Sc. 
Lond.  F.C.S.    Fcp.  8vo,  price  is.  6d. 

TNTRODUCTION  TO  THE  STUDY  OF  CHEMI- 
■'■      CAL  PHILOSOPHY  ; 

The  Principles  of  Theoretical  and  Systematic  Chemistry.    By  the  same 

Author.    With  5  Woodcuts,  Small  8vo,  3J.  6d. 


ANNALS  OF   CHEMICAL  MEDICINE; 

Including  the  Application  of  Chemistry  to  Physiology,  Patliology,  Thera- 
peutics, Pharmacy,  Toxicology,  and  Hygiene.  Edited  by  J.  L.  W.  TiiUDi- 
CHUM,M.D.  Vols.  I.  and  II.  in  8vo,with  Woodcuts,  price  14J.  each  volume. 

THE  ART  OF  ELECTRO-METALLURGY, 

Including  all  known  Processes  of  Electro-Deposition.  By  G.  Gore,  LL.D., 
F.R.S.    With  Woodcuts  and  Diagrams.    Small  8vo,  6j. 

T^XPERIMENTAL  CHEMISTRY 

For  Junior  Students.  By  J.  Emerson  Reynolds  M.D.,r.RS.,  Professor 
of  Chemistry,  University  of  Dublin.  Part  I.  Inirodudory.  Fcp.  8vo, 
I  J.  bd. 


CELECT    METHODS   IN   CHEMICAL  ANA- 

LYSIS,  CHIEFLY  INORGANIC. 

ByW.CROOKES,  F.R.S.,  V.P.C.S.  With 22 Woodcuts.  Crown8vo,i2j.6</. 

THE  HISTORY,  PRODUCTS,  AND  PROCESSES 

iS^he^^"^^^^^  ByCHARLi.THO..sKiNC 
zeS  F  P  C    F  C  S.  Lond.  &  Berlin,  Member  of  the  General  Committee 
of  the  British  Association.    8vo,  with  30  Woodcuts,  12s. 

ANJ,^^i^Re?aSS"§S  to  Physiology        P..ho.o,y:  a  M„„,.l 
toMctliSMe,.»nclSde.UificcV.ists.  Bytl.csam=  Author,  s™ 
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QN  ARTIFICIAL  MANURES, 

Their  Chemical  Selection  and  Scientific  Applications  to  Agriculture  ;  a 
series  of  Lectures  given  at  the  Experimental  Farm,  Vincennes,  in  1867  and 
1874-75.  By  Georges  Ville.  Translated  and  edited  by  W.  Crookes, 
F.R.S.,  V.P.C.S.  With3i  Illustrations  engraved  on  Wood.  8vo,  price  2IJ. 

ANTHRACEN; 

Its  Constitution,  Properties,  Manufacture,  and  Derivatives,  including  Arti- 
ficial Alizarin,  Anthrapurpurin,  &c.,  with  their  Applications  in  Dyeing  and 
Printing.  By  G.  AuERBACH.  Translated  by  W.  Crookes,  F.R.S. , 
V.P.C.S.    8vo,  price  12s. 


A 


PRACTICAL    HANDBOOK    OF  DYEING 

AND  CALICO  PRINTING. 

By  W.  Crookes,  F.R.S.,  V.P.C.S.  With  11  Page  Plates,  49  Specimens 
of  Dyed,  and  Printed  Fabrics,  and  36  Woodcuts.    8vo,  price  42J-. 


INDUSTRIAL  CHEMISTRY ; 

A  Manual  for  use  in  Technical  Colleges  or  Schools,  also  for  Manufacturers 
and  others,  based  upon  a  Translation  (partly  by  Dr.  J.  D.  Barry)  of 
Stohmann  and  Engler's  German  Edition  of  Payen's  Precis  de  Chiinie 
Industridlc.  Edited  throughout  and  supplemented  with  Chapters  on  the 
Chemistry  of  the  Metals,  &c.,  by  B.  H.  Paul,  Ph.D.  With  698  Wood- 
cuts.   Medium  8vo,  price  42J. 

piESSE'S  ART   OF  PERFUMERY, 

And  Methods  of  obtaining  the  Odours  of  Plants  ;  the  Growth  and  General 
Flower  Farm  System  of  raising  Fragrant  Herbs  ;  with  Instructions  for  the 
Manufacture  of  Perfumes  for  the  Handkerchief,  Scented  Powders,  Odorous 
Vinegars  and  Salts,  SnufT,  Dentifrices,  Cosmetics,  Perfumed  Soap,  &c.  To 
which  is  added  an  Appendix  on  Preparing  Artificial  Emit  Essences,  &c. 
Fourth  Edition,  re-written  and  enlarged,  with  100  Woodcuts.  Square 
crown  8vo,  ■2\s. 


%m\\a  ma  Natural  Jxskrjy. 
DRANDE'S  DICTIONARY  OF  SCIENCE,  LITE- 

^    RATURE,  AND  ART; 

Comprising  the  Definitions  and  Derivations  of  the  Scientific  Terms  in 
general  use,  together  with  the  History  and  Descriptions  of  the  Scientific 
Principles  of  nearly  every  branch  of  Human  Knowledge.  Edited  by  the 
Rev.  Sir  G.  W.  Cox,  Bart.,  M.A.,  Author  of  '  The  Aryan  Mythology,' 
&c.,  assisted  by  numerous  Contributors.  Revised  Edition.  3  vols,  medium 
8vo,  63^-. 

TTRE'S  DICTIONARY  OF  ARTS,  MANUFAC- 
TURES, AND  MINES; 

Containing  a  clear  Exposition  of  their  Principles  and  Practice.  The  Seventh 
Edition,  completely  revised  and  greatly  enlarged  by  Robert  Hunt 
F.R.S.,  Keeper  of  Mining  Records,  assisted  by  F.  W.  Ruuler,  F.G.s! 
and  by  numerous  Contributors.     With  above  2604  Woodcuts.    4'  vols*, 
medium  8vo,  price  7/.  7^-. 
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£LEMENTARY  TREATISE  ON  PHYSICS; 

Experimental  and  Applied,  for  the  use  of  Colleges  and  Schools.  Trans- 
lated and  edited  from  Ganot's  EUvienls  de  Physicpie  (with  the  Author's 
sanction)  by  E.  Atkinson,  Ph.D.,  F.C.S.,  Professor  of  Experimental 
. Science,  Staff  College,  Sandhurst.  Ninth  Edition,  revised  and  enlarged, 
with  4  Coloured  Plates  and  844  Woodcuts.    Large  crown  8vo,  price  15J. 


N 


ATURAL    PHILOSOPHY   FOR  GENERAL 

READERS  AND  YOUNG  PERSONS; 
Being  a  Course  of  Physics  divested  of  Mathematical  Formula?,  and  ex- 
pressed in  the  language  of  daily  life.  Translated  from  Gaxot's  Cours  tie 
Fkysiijue  (v^ith.  the  Author's  sanction)  by  E.  Atkinson,  Ph.D.,  F.C.S. 
Fourth  Edition,  carefully  revised;  with  25  pages  of  New  Matter,  2 
Coloured  Plates,  and  471  Woodcuts,  of  which  16  are  New  in  this  Edition. 
Crown  8vo,  price  p.  6d. 

ARNOTT'S    ELEMENTS    OF    PHYSICS  OR 

^  ^    NATURAL  PHILOSOPHY. 

Seventh  Edition,  edited  by  A.  Bain,  LL.D.,  and  A.  S.Taylor,  M.D., 
F.R.S.    Crown  8vo,  Woodcuts,  12s.  6d. 


f^EAT  A  MODE  OF  MOTION. 

By  John  Tyndall,  LL.D.,  D.C.L.,  F.R.S.,  Professor  of  Natural  Philosophy 
in  the  Royal  Institution  of  Great  Britain.  Sixth  Edition  (Thirteenth 
Thousand),  thoroughly  revised  and  enlarged;  with  Frontispiece  and  123 
Woodcuts.    Crown  8vo,  12s. 

5OUND. 

By  the  same  Author.  A  New  Edition,  being  the  Fourth,  thoroughly  revised, 
and  including  Recent  Researches.  Crown  8vo,  with  Woodcuts.        the  Press. 

J^ECTURES  ON  LIGHT  delivered  in  America  in  1872 

and  1873.  ^^^^  same  Author.  Second  Edition,  with  Portrait  engraved 
un  Steel,  i  Lithographic  Plate,  and  59  Diagrams.  Crown  8vo,  price  7^-.  6(/. 

CONTRIBUTIONS    TO    MOLECULAR  PHYSICS 

^     IN  THE  DOMAIN  OF  RADIANT  HEAT. 

By  the  same  Author.    With  2  Plates  and  31  Woodcuts.    8vo,  price  i6j. 

T  ESSONS  IN  ELECTRICITY  AT  THE  ROYAL 
^     INSTITUTION  OF  GREAT  BRITAIN,  1875-76. 

By  the  same  Author.    With  58  Woodcuts.    Crown  8vo,  2s.  6(1. 

IVrOTES  OF  A  COURSE  OF  SEVEN  LECTURES 

■'■^     ON    ELECTRICAL   PHENOMENA   AND   THEORIES.    By  the 
same  Author.    Crown  8vo,  price  is.  sewed,  or  is.  6d.  cloth. 

TSJOTES  OF  A  COURSE  OF  NINE  LECTURES  ON 

LIGHT.    By  the  same  Author.    Crown  8vo,  is.  sewed,  or  is.  6d.  cloth. 

pRAGMENTS  OF  SCIENCE; 

A  Series  of  Detached  Essays,  Addresses,  and  Reviews.  By  the  same 
Author.    Sixth  Edition,  revised  and  augmented.    2  vols,  post  8vo,  16^. 

■RESEARCHES    ON    THE   FLOATING  MATTER 

-C^    OF  THE  AIR  IN  RELATION  TO  PUTREFACTION  AND  IN- 
FECTION.   With  24  Woodcuts.    Crown  8vo,  7j.  6^;'. 
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AIR   AND  RAIN; 

The  Beginnings  of  a  Chemical  Climatology.  By  RonERT  Angus  Smith, 
Ph.D.,  F.K.S.,  F.C.S.  (General)  Inspector  of  Alkali  Works  for  the  Govern- 
ment.   With  8  Illustrations.    8vo,  price  24J. 


'J^HE  CORRELATION  OF  PHYSICAL  FORCES. 

Sixth  Edition,  with  other  contributions  to  Science.  By  the  Hon.  Sir  W. 
R.  Grove,  M.A.,  F.R.S.,  one  of  the  Judges  of  the  Court  of  Common 
Pleas.    8vo,  price  \^s. 


A  SHORT  MANUAL  ON  HEAT  FOR  THE  USE 

OF  SCHOOLS  AND  SCIENCE  CLASSES.  By  the  Rev.  A.  Irving, 
B.A.  and  B.Sc,  Second  Master  of  the  High  School,  Nottingham,  With 
33  Diagrams.    Small  8vo,  price  7.s,  6d. 


npHEORY  OF  HEAT. 

By  J.  Clerk  Maxwell,  M.A.,  LL.D.  Edin.,  F.R.SS.  L.  &  E.,  Professor 
of  Experimental  Physics  in  the  University  of  Cambridge.  With  41  Wood- 
cuts and  Diagrams.    Small  8vo,  price  y.  6d. 

THERMODYNAMICS. 

By  Richard  Wormell,  D.Sc,  M.A.,  Head-Master  of  the  Middle-Class 
Corporation  School,  London.  Edited  by  Professor  G.  C.  Foster, 
F.R.S.,  and  P.  Magnus,  B.Sc,  B.A.  With  41  Diagrams.  Fcp.  8vo, 
price  IJ-.  6d. 

£LEMENTS  OF  ASTRONOMY. 

By  Rodert  S.  Ball,  LL.D.,  F.R.S.,  Professor  of  Astronomy  in  tlie 
University  of  Dublin,  and  Royal  Astronomer  of  Ireland.  With  136  Figures 
and  Diagrams.    Sm:\ll  8vo,  price  6^. 


OUTLINES  OF  ASTRONOMY. 

By  Sir  John  F.  W.  Hersciiel,  Bart,  K. H.,  &c.,  Member  of  the  Insti- 
tute of  France.  Twelfth  Edition,  with  9  Plates,  and  numerous  Diagrams. 
Square  crown  8vo,  price  12s. 

^  NEW  STAR  ATLAS, 

For  the  Library,  the  School,  and  the  Observatory,  in  Twelve  Circular  Maps 
(with  Two  Index  Platesl.  Intended  as  a  Companion  to  '  Webb's  Celestial 
Objects  for  Common  Telescopes.'  With  a  Letterpress  Introduction  on  the 
Study  of  the  Stars,  illustrated  by  9  Diagrams.  By  PviCHARD  A.  Proctor, 
B.A.,  lion.  Sec.  R.  A.S.    Crown  8vo,  price  5^. 


gPECTRUM  ANALYSIS, 

In  its  Application  to  Terrestrial  Substances  and  the  Physical  Constitution  of 
the  Heavenly  Bodies.  Familiarly  explained  by  Dr.  H.  Sciiellen, 
Director  der  Realschule,  Cologne.  Translated  from  the  German  by  Jane 
and  Caroline  Lassell;  edited,  with  Notes,  by  W.  Huggins,  LL.D., 
F.R.S.  With  13  Plates  (6  Coloured),  including  Angstrom's  and  Kirchhofl"'s 
Maps,  and  223  Woodcuts.    8vo,  price  28^. 
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npHE    SUN:   RULER,   LIGHT,    FIRE,  AND 

LIFE  OF  THE  PLANETARY  SYSTEM, 

By  Richard  A.  Proctor,  B.A.  Third  Edition,  revised  ;  with  9  Plates 
(7  coloured)  and  no  Figures  engraved  on  Wood,    Crown  8vo,  price  14^. 

'pHE  MOON; 

Pier  Motions,  Aspects,  Scenery,  and  Physical  Condition.  By  the  same 
Author,  "With  Plates,  Charts,  Woodcuts,  and  Lunar  Photographs. 
Crown  8vo,  \os.  6d. 

QTHER  WORLDS  THAN  OURS; 

The  Plurality  of  Worlds  Studied  under  the  Light  of  Recent  Scientific 
Researches.  By  the  same  Authoi-.  Fourth  Edition,  revised  and  enlarged  ; 
with  14  Illustrations  (6  coloured).    Crown  8vo,  price  los.  6d. 

'pHE  ORBS  AROUND  US; 

A  Series  of  Familiar  Essays  on  the  Moon  and  Planets,  Meteors  and  Comets, 
the  Sun  and  Coloured  Pairs  of  Suns.  By  the  same  Author.  Second 
Edition,  with  Chart  and  4  Diagrams.    Crown  Svo,  price  7^.  6d. 

P^SSAYS  ON  ASTRONOMY; 

A  Series  of  Papers  on  Planets  and  Meteors,  the  Sun  and  Sun-surrounding 
Space,  Stars,  and  Star  Cloudlets  ;  and  a  Dissertation  on  the  approaching 
Transit  of  Venus.  By  the  same  Author.  With  10  Plates  and  24  Wood- 
cuts.   Svo,  price  \2s. 

TREATISE  ON  THE  CYCLOID, 

And  on  all  forms  of  Cycloidal  Curves,  and  on  the  use  of  Cycloidal  Curves 
in  dealing  with  the  Motions  of  Planets,  Comets,  &c.,  and  of  Matter  pro- 
jected from  the  Sun.    By  the  same  Author.    Crown  Svo,  10s.  6d. 

LIGHT  SCIENCE  FOR  LEISURE  HOURS; 

A  Series  of  Familiar  Essays  on  Scientific  Subjects,  Natural  Phenomena,  &c. 
By  the  same  Author,    First  and  Second  Series.    Crown  Svo,  7^-.  6d.  each. 
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HANDBOOK  OF  PRACTICAL  TELE- 
GRAPHY. 

By  R.  S.  CuLLEY,  Member  Inst.  C.E.,  Engineer-in-chief  of  Telegraphs  to 
the  Post  Office.  The  Seventh  Edition,  revised  and  enlarged  ;  with  132 
Woodcuts  and  18  Lithographic  Plates  of  Apparatus.    Svo,  price  16^. 


nPEXT-BOOK  OF  TELEGRAPHY. 

By  W.  H.  Preece,  C. E.,  Divisional  Engineer,  P.O.  Telegraphs;  and 
J.  SlVEWRlGHT,  M.A.,  Superintendent  (Engineering  Department)  P.O. 
Telegraphs.  With  160  Figures  and  Diagrams  engraved  on  wood.  Small 
Svo,  3^.  6d. 
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TREATISE  ON  PHOTOGRAPHY. 

By  W.  De  Wiveleslie  Abney,  F.R.S.,  Captain  in  the  Corps  of  Royal 
Engineers,  late  Instructor  in  Chemistry  and  Photography,  Scliool  of  Mili- 
tary Engineering,  Chatham,    With  105  Diagrams.    Small  Svo,  y.  6d. 
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^EXT-BOOK  OF  SYSTEMATIC  MINERALOGY. 

By  Hilary  Bauerman,  F.G.S.,  Associate  of  the  Royal  School  of  Mines. 
With  372  Woodcuts.    Small  8vo,  6j-. 


"  The  present  text-boolc,  which  completes 
the  Systematic  division  of  the  Science,  is  to  be 
followed  by  another  upon  Descriptive  Minera- 
logy. If  the  forthcoming  volume  is  prepared 
with  the  same  ability  and  painstaking  care 


which  is  exhibited  in  that  now  before  us,  the 
two  will  constitute  a  trustworthy  elementary 
treatise  which  cannot  fail  to  be  of  the  highest 
value  to  students  of  mineralogy." — Philo- 
sophical Magazine, 


METALS,  THEIR  PROPERTIES  and  TREAT- 
MENT. 

By  CHAra,ES  Loudon  Bloxam,.  Professor  of  Chemistry  in  King's  College, 
London.    With  105  Figures  on  Wood,    Small  8vo,  price  y.  bd. 

jyjANUAL  OF  PRACTICAL  ASSAYING. 

By  John  Mitchell,  F.C.S.  Fourth  Edition,  in  which  are  incorporated 
all  the  recent  valuable  improvements  in  Assaying ;  including  Volumetric 
and  Colorimetric  Assays,  and  the  Blowpipe  Assays.  Edited  and  re- written 
by  W.  Crookes,  F.R.S.,  with  199  Woodcuts.    8vo,  31^.  bd. 

^PRACTICAL  TREATISE  ON  METALLURGY, 

Adapted  from  the  last  German  Edition  of  Professor  Kerl's  Metallurgy, 
by  William  Crookes,  F.R.S.,  and  Ernst  Rohrig,  Ph.D.  3  vols. 
8vo,  price  4/.  igj. 

npHE  TREASURY  OF  BOTANY,  OR  POPULAR 

-■-     DICTIONARY  OF  THE  VEGETABLE  KINGDOM; 

With  which  is  incorporated  a  Glossary  of  Botanical  Terms.  Edited  by 
J.  LiNDLEY,  M.D.,  F.R.S.,  and  T.  Moore,  F.L.S.,  assisted  by  mmierous 
Contributors.  With  20  Steel  Plates,  and  numerous  Woodcuts  from  Original 
Designs  by  W.  H.  Fitch.    2  Parts,  fcap.  8vo,  I2j. 
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OUDON'S  ENCYCLOPiEDIA  OF  PLANTS: 

Comprising  the  Specific  Character,  Description,  Culture,  History,  Applica- 
tion in  the  Arts,  and  every  other  desirable  particular  respecting  all  tlie 
plants  indigenous,  to,  cultivated  in,  or  introduced  into,  Britain.  Corrected 
by  Mrs.  Loudon.    8vo,  with  above  12,000  Woodcuts,  price  a,2s. 

r\ECAISNE  &  LE  MAOUT'S  GENERAL  SYS- 

TEM  OF  DESCRIPTIVE  AND  ANALYTICAL  BOTANY. 
Translated  from  the  French  by  Mrs.  Hooker.  The  Orders  arranged  after 
the  Method  followed  in  the  Universities  and  Schools  of  Great  Britain,  its 
Colonies,  America,  and  India,  with  Additions,  an  Appendix  on  the  Natural 
Method,  and  a  Synopsis  of  the  Orders,  by  J.  D.  Hooker,  C.B.,  F.R.S. 
With  5,500  Woodcuts.    Imperial  8vo,  31J.  hd. 


XEXT-BOOK  OF  STRUCTURAL  AND  PHY- 
SIOLOGICAL BOTANY. 

By  Professor  Otto  W.  ThomiJ.  Translated  and  edited  by  A.  W.  Ben- 
nett, M.A.,  B.  Sc.,  F.L.S.,  Lecturer  on  Botany  at  St.  Thomas's  Hospital. 
With  Map  and  '600  Woodcuts.    Small  8vo,  6j. 
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